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“When it comes to the future, there are three kinds of people: those who let it happen, those
who make it happen, and those who wonder what happened.”
John M. Richardson, Jr.

“My interest is in the future because I am going to spend the rest of my life there”
Charles F. Kettering
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1. SUSTAINABILITY

The practice of sustainable thinking is in many ways ancient but also very new.
If we look at the buildings from some ancient cultures, we can see that they were highly skilled
at adapting the location and materials of their structures (living places).
For example, igloos constructed in Greenland’s Thule area and by the people of Canada’s
Central Arctic, which were made of materials found on site, were built in a way to create thermal
mass and wind resistance.
Native American teepee was built from both natural plant and animal materials found in the
region. The teepee was lightweight and easy to transport for reuse and was designed utilizing
natural convection flows for heating and cooling.
The ancient Pueblo peoples of the southwest (who are often referred to as the Anasazi) utilized
naturally formed cliffs and caves as the location for some of our first sedentary civilizations,
adding structures made of earthen materials found on site. They understood the sun and natural
rock formations enough to utilize passive solar techniques for cooling, heating and lighting.

Figure1.Sample: Cliff Palace at Mesa Verde National Park

Over time as civilizations grew static, buildings took on a different meaning and concept.
Civic structure and time for play and leisure developed buildings of cultural and political
significance. Humankind was no longer building to survive alone.
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Some examples of this transitional period were the inspiring and elegant structures built by
highly skilled craftsmen to last lifetimes.
Buildings like St. Peter’s Basilica in Vatican City, St. Basil’s Cathedral in Moscow, and the
Alhambra in Granada, Spain, are now centuries old and still exist today.

Figure 2.St. Peter’s Basilica, Vatican City

With the Industrial Revolution came the ability to mass-produce interchangeable building
materials more quickly and inexpensively than skilled laborers of the past. The goal of the
Industrial Revolution was to conserve human labor while increasing production of all things
needed for human society.
Herein lay the beginning of prefabrication and interchangeable parts. Natural resources, in the
industrial model, were rarely valued at their true cost.
Most natural resources were treated as if they were abundant, unlimited, and inexpensive. As
we turned the corner into the early twentieth century, humankind started to master premanufactured materials and components, transporting materials from around the globe. At this
stage, buildings were still responding to natural light and natural ventilation with narrow
footprints and tall operable windows.
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However, the invention of better technologies for electric lighting, elevators, and other
mechanical systems soon changed our built environment for decades to follow.

Figure 3.The Wainwright Building 1891

As technologies like heating, ventilation, and air-conditioning (HVAC) systems continued to
flourish, the building industry moved away from design that was specific to climate, culture, and
place and toward uniform standards for all situations.
Our built environment relies on developed technology standards that for the most part have
been turned into building codes and thereby linked to product warranties. Most of our heating
and cooling is mechanical, most of our lighting is artificial, and we get our building materials
from anywhere in the world.
This is just one side of the story, but what is hiding on the other side…
***
Is a green building sustainable? … Can a building be considered green without achieving
complete sustainability?
As our knowledge has increased, rightly so have our questions.
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1.1.

Sustainable Design-definition

Industry language has transitioned from using the term green to sustainable.
This has made the definition of sustainable design more cumbersome but is definitely a vast
improvement in how we think about our buildings. A sustainable design is better than a green
one because sustainability takes into account a greater array of impacts than just those that
burden the natural environment.
For example, whereas green building of the early 1990s might have contained some materials
with some recycled content, a building of today that is approaching sustainability will consider
the whole lifecycle of the product. Designers, contractors, and owners consider raw material
extraction, manufacture location and processes, durability, reuse, and ability of the material to
be recycled.
So what is the best definition for sustainable design?
Sustainable development meets the needs of the present without compromising the ability of
future generations to meet their own needs.
With a broader range of thinking and understanding being developed about sustainability, the
building industry is also exploring the deeper meanings. Language in the building industry still
remains loose, using the terms green and sustainable interchangeably.
As criteria for sustainable design principles have been explored, several leading thinkers have
tested designs and written about the differences between green design and sustainable design.
“As sustainability enters the mainstream, becoming the accepted goal if not always the practice
of governments and architects alike, it seems to be slipping through our fingers. No longer an
alternative route out in the cold, green architecture is, as a result, ever more elusive and difficult
to define.”1

1.2.

The importance of sustainability

Looking back in history, sustainability was in a level that needed to be developed more, but it
existed. Intentionally or not it started to go down during the years.
There are many factors that made it worse later on.

1

Edited by Simon Guy and Steven A. Moore - Sustainable Architectures (Cultures and Natures in Europe and

North America), Pg. XV, This edition published in the Taylor and Francis e-Library, 2005
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Rising technology, factories, wars and other nuclear and atomic bomb tests were a real threat to
our planet and all the system through the centuries.
These factors (and many more), brought the planet Earth in this situation that it is today. Human
kind was so relaxed from the idea of destroying. It seemed so impossible to happen, but as time
ran quickly, it became so clear that the destroying option is becoming very obvious.
The questions started to rise…What to do to prevent the big loss?
What can human kind do about it now?
Closing the factories and losing a part of science was not an acceptable answer.
This problem is today also.
Sustainability…sustainable design is one of important keys.
***
Three primary elements that have direct impact in sustainability all the time are: people, planet
and prosperity.
Given human nature, each of us might tend to value one a little bit more than the other two, but
the more that we can make the three of them balance out, the better our design solution will be.
Several times it has been discussed that, which one of these factors is more important than
another but the truth is that they are so connected that the difference is almost invisible.

Figure 4.People, Planet and Prosperity, are commonly called the three legs of the sustainability
stool
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1.2.1. People
“As designers, we have a code of ethics that includes our responsibility to protect life.
Traditionally, this responsibility has been viewed as the lives of occupants within our buildings.
In reality, the choices that we make also affect human life beyond a particular building or site.
The impact of our choices ranges from those who manufactured the materials and products the
building is composed of to the inhabitants in places up and downstream from the building”.2
There have been some commonly used materials in buildings that are suspected or known to
have harmful toxins, carcinogens, endocrine disruptors, or other harmful chemicals.
People can be exposed to these substances either during manufacture, an emergency event
such as a fire, or in some cases just by occupancy.
Also there are naturally occurring substances in materials that off-gas and accumulate in greater
quantities when enclosed within the building envelope.
We must eliminate the use of such materials when there is an appropriate alternative. The
industry must also strive to develop alternatives when a material has become suspect.
Other factors, and of no less importance, that influence the health and wellbeing of building
occupants include noise, temperature, humidity, access to fresh air, daylight, and views and the
ability to control them.
Most owners should have the wellbeing of their employees in mind because oftentimes the cost
of employees, not to mention attracting and keeping the best ones, outweighs the first cost and
operational cost of the building. Mostly, people are the company’s most expensive investment.

1.2.2. Planet

The built environment has played a major part over the years.
According to the USGBC ( U.S. Green Building Council ) and the U.S. Census Bureau, buildings
in the United States consume 30% of the world’s total energy and 60% of the world’s electricity
annually for only 4.5% of the world’s population.
The energy consumption by buildings results in pollution, ozone depletion, and global warming,
which in turn causes health problems for every living species.

2

Eddy Kryglel & Bradley Nies - Green BIM: Successful Sustainable Design with Building Information Modeling,

Pg. XIII, By Wiley Publishing, Inc., Indianapolis, Indiana, 2008
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The natural resources used to make buildings are either nonrenewable, such as plastic or steel,
or harvested more quickly than they can be replenished, like wood from the old-growth forests.
According to the USGBC, buildings also consume 5 billion gallons of potable water per day to
flush toilets, more than enough clean water wasted to provide every person in the world with
clean drinking water. The USGBC LEED Reference Guide warns that the typical North
American commercial construction project generates 2.5 pounds of solid waste per square foot
of floor space.
In most countries, the energy is primarily from a coal-fired power plant, one of our dirtiest
sources of energy. Next problem are the emissions from constructing the building, which
includes the harvesting, manufacturing, and transportation of the materials to the site. So many
problems…

1.2.3. Prosperity
“The continued importance for role of the prosperity leg, which has traditionally driven most
corporate decisions, often surprises some of the newest triple-bottom-line thinkers.
Green design as we know it today has cost benefits, and the cost benefits of a sustainable
design are rapidly developing shorter return on investment times.
Of primary interest to many building owners, is the first cost premium traditionally associated
with green buildings?”3
Many of the strategies used to create healthier spaces for people have utility operational cost
savings, but those savings are normally a drop in the bucket compared to the productivity gains.
A 1% improvement in workforce productivity likely outweighs the utility cost savings because
people are the most expensive investment a company has by the time you factor in the salaries
and benefits.

3

Eddy Kryglel & Bradley Nies - Green BIM: Successful Sustainable Design with Building Information Modeling,

Pg. XV, By Wiley Publishing, Inc., Indianapolis, Indiana, 2008
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Figure 5.Prosperity

***
Achieving sustainability requires us to live within the limits of the earth’s capacity to provide the
materials for our activities and to absorb the waste and pollution that our activities generate. The
built environment presents us with a major challenge.
The construction, fit-out, operation and ultimate demolition of buildings is a huge factor in
human impact on the environment both directly (through material and energy consumption and
the consequent pollution and waste) and indirectly (through the pressures on often inefficient
infrastructure).
The built environment also has a crucial impact on the physical and economic health and wellbeing of individuals, communities and organizations.
A good building is a delight and will enhance a community or organization, enhance our ability
to learn or increase our productivity. A poor building will do the opposite.
Where buildings and built environments contribute to ill-health and alienation, undermine
community and create excessive financial liability, they are undesirable and unsustainable.
Sustainable development is now the stated policy of local, national and international
governments, and of much industry and commerce.
More than three decades on from a recognizable start of the environmental movement – the
establishment of World Environment Day by the United Nations General Assembly in 1972 –
there appears at last to be a growing commitment to reverse unsustainable trends in
development.
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To meet the challenge we have to enhance quality of life for all by designing healthy buildings
and environments fit for individuals and communities both now and in the future. We need to
minimize resource throughputs, waste and pollution, and to fulfill our responsibility to protect
other species and environments.
Buildings and the built environment will therefore increasingly be required to satisfy a number of
criteria, including that they should:
• Enhance biodiversity

Figure 6.Biodiversity
• Support citizens and stakeholders

Figure7.Communities involvement
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• Effective use of recourses – budget

Figure 8.Effective use of recourses

• Solving the problem of pollution

Figure 9.Solving the problem of pollution
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• Create healthier places for living, working and other activities

Figure 10.Everyday activities-live healthier
• Management

Figure 11.Management
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There is already a significant amount of information available to all professions on how to design
buildings that are attentive to the needs of sustainable construction, but most practice still falls
far short of applying even the most easily applicable principles in most projects.
Opportunities that could bring real advantage are being missed every day.
The result is that buildings and the industries that supply building designers with products,
materials and services are less efficient, less economical and more polluting than they might
otherwise be.
The positive impact on the environment and on quality of life from addressing these issues
could be immense.

1.3.

Driving and retarding factors of Sustainable development

1.3.1. Drivers
“The meaning of ‘sustainable development’ is largely determined by an individual’s ideological
viewpoint.”4
It is not wholly surprising that the concept of sustainable development is difficult to
communicate. Sustainability involves big issues and their complex interaction: the division of
wealth and opportunity between the world’s rich and poor, health, welfare, safety, security and
useful work as basic needs of societies, and rights of individuals.
Much is predicated on the rights of the young and future generations and of other species – a
concept unimaginable a few generations ago – and much also on the rights of those in society
least capable of looking after themselves.
The state of the environment is a fundamental aspect because the unintended consequences of
our activities impact directly on our current quality of life, impose burdens on others, and
threaten other species both now and in the future.
The global, social and cultural issues with which sustainability is concerned are mostly a far cry
from the sketchpad, design team meeting and post-tender cost review. We spend relatively little
time thinking about what people really need.
As the values of equity and interdependence on the natural environment have rarely been
integrated into education and training, they can be difficult to translate into the practicalities of
what building design and cost professionals do on a daily basis.
4

Cliff Moughtin - URBAN DESIGN Green Dimensions, Second Edition, Pg. XV, Published by Peter Shirley, 2005
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Appropriate and meaningful responses are genuinely hard to identify and we still know little
about what responses are adequate. With evidence of massive environmental damage going on
in the developing nations it can seem pointless to try to do anything about it, unless we
appreciate that sustainable design is about delivering real benefits.
Sustainability as vested self-interest has driven the international debate to date, more so than in
individual countries, and will do so in the future. Alongside the environmental destruction in
developing countries there are exemplar ecological towns being developed in South America,
Taiwan, India and the USA. They will challenge people to think about what is appropriate
development. Their ambitions and success or failure will probably determine life quality for the
majority in this millennium.
‘Sustainable development’ has suffered from an image problem.
It requires us to act in a sensitive manner towards natural systems and has been seen by those
who would do otherwise as a restraint on ‘development’ per se. Astonishingly it has taken a very
long time for sustainable development to be recognized as a justified restraint on ‘inappropriate’
development and a primary driver of improving quality of life for all.
Many developing countries are adopting styles and scales of development that are now
recognized as inappropriate and unsustainable. Only a few are making serious attempts to
combine tradition with modernity.
There is ever increasing demand on the earth’s limited resources, escalating pollution and
growing awareness of moral responsibility favoring greater equity. It is increasingly attractive to
some to put in place long-term policies that can reliably deliver social, environmental and
economic improvements. It is equally threatening to others, but need not be so.
Human skills have transformed the environment.
For the developed world and the wealthy in the developing world, access to sanitation,
vaccination, health awareness and treatment, food hygiene and good diet have vastly extended
the quality and quantity of life in recent decades. However, the extent to which our activities are
unsustainable has become clearer over the same period. There has been an increasing
realization that changes in pursuit of progress can, and often are, accompanied by inadvertent
consequences, such as inequity and hazards, that need to be recognized and avoided.
A large proportion of the world still lives with the ever-present threat of drought, pestilence and
starvation, often exacerbated by wars.
Further billions are subject to scarcity, poor hygiene and unsanitary conditions, often within
close proximity of abundance and pristine cleanliness. Some of this is in our nature and some of
it is simply inadequate attention to appropriate development. Humankind faces an awesome
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challenge to reverse unsustainable trends. Pollution of air, land, water and food that results from
our activities threatens to crucially undermine the security, health and quality of life that
humankind has pursued and sought to protect.
There is now overwhelming acceptance that we face major global problems of climate change,
ozone depletion, over-fishing, soil erosion, noise, resource distribution, chemical and
electromagnetic pollution, deforestation, desertification, species loss and congestion. We also
now know enough of history to appreciate that civilizations fail through abuse of resources.
With rising expectation and industrialization, questions must at some time surface: can we
maintain and improve life quality whilst radically improving the effectiveness in how we use all
our resources, and reducing pollution and waste?
Evidence suggests we can. It is a very positive agenda.
Sustainable design, the way of living.

Solar Hemicycle, Middleton, Wisconsin
Architect: Frank Lloyd Wright, 1945

The building was designed in 1945 by Frank Lloyd Wright on a hemicycle plan and is an early
example of modern passive solar design.
Earth is piled up against the northern wall for insulation.
The southern wall has two-storey glass windows and doors to maximize solar gain in winter and
to take advantage of the elliptical solar path. An overhang on the southern façade is designed to
provide shade from high-level summer sun.

Figure 12.Solar Hemicycle, Middleton
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1.3.2. Optimism versus pessimism
“It is generally accepted that global warming is happening, and that the protective ozone layer
remains in danger. Much of the atmospheric pollution – which in part is responsible for global
warming – is caused by the burning of fossil fuels in the creation of energy to support city life.
Global warming and its possible effects on, for example, European ski slopes, the submerging
of populated islands, the loss to Britain of our climate-moderating Gulf Stream and the
increasing occurrence of violent storms is common knowledge. However, these are by no
means the only environmental hazards stemming directly from current urban lifestyles on the
planet.”5
Until recently, environmental concerns were often seen as scaremongering, more so in the UK
than many other places in Europe, especially when the demands for urgent action preceded
positive proof that the concerns were fully justified.
The culture of technological optimism, particularly strong in the 1950s and 1960s, invited
confidence in the ability of the earth to provide for human needs in perpetuity. Until quite
recently it was widely believed that any action in the face of uncertainty was wasteful, expensive
and obstructive to innovation. However, increasing awareness of the costs of postponing action
– for instance, the potential costs imposed by global warming and escalating crime and
disaffection – have moved opinion to favor precautionary and preventative actions. This
precautionary approach is now enshrined in sustainable development principles, albeit scarcely
applied.
Too often the scope of concerns and complexity of issues regarding sustainability are oversimplified. Many so-called sustainability arguments equate it with climate change in particular, to
the detriment of other considerations. Vitally important as carbon management is, we need
action on many fronts. No amount of energy efficiency, nor any other single issue campaign, will
deliver sustainable development, although it will help. Oversimplification encourages onedimensional solutions, short cuts, shallow questions and potentially bad laws.
In terms of the built environment, single issues alienate designers, who are often more
comfortable with the resolution of complex problems than with single issues. Hence an attempt
in this book to introduce the broad picture of the problems that designers face.
Perhaps most importantly, we need to move from the present rhetoric that sustainability involves
environmental, economic and social aspects to actively making and demonstrating those links.
5

Cliff Moughtin - URBAN DESIGN Green Dimensions, Second Edition, Pg. XXIII, Published by Peter Shirley, 2005
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It is the lack of real belief in, and evidence of, the linkages that prevents politicians and others
from providing long-term solutions to our most basic development problems.
St. George’s School, Wallasey, Cheshire
Architect: Emslie Morgan, 1961
St. George’s School at Wallasey, 1961, was designed by Emslie Morgan to provide each
classroom with natural daylight and sunlight.
A long, narrow-plan, two-storey building, it has large south-facing, double-glazed windows
deriving maximum benefit from solar gain.
Diffusing glass was used to reduce glare and clear-glazed, open-able windows, positioned at
intervals, give the occupants control over the internal environment.
The heavyweight structural mass – concrete floors and ceilings – was intended to balance out
fluctuations in heat demand, which was first reduced by high levels of insulation and low
ventilation rates. The remainder of the heating was to be met by a combination of the heat
produced by the occupants, the solar wall and the heat output of the electric lighting.
Conventional heating in the form of a single radiator beneath each of the open-able windows
was installed as a precaution against the failure of the passive approach.
The auxiliary system was rarely used. Using electrical inefficiency for heating was part of a now
outdated approach to design, but the debate on whether well-designed schools need any
heating continues.

Figure 13.St. George’s School
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1.3.3. Inertia - reverse impact People-Nature

A contributing element to the shift in attitude is the recognition of the significant time lag
between initial concerns and coordinated action on issues as diverse as desertification, climate
change, ozone depletion, acid rain and asbestosis. These man-made disasters have all taken
place with prior warning and very slow response. This generation is being starkly confronted by
the failure to act of previous generations.
There is an increasing tendency to consider how our environment might be if, instead of foot
dragging and talking down concerns, we had committed resources to respond to these threats
when they were first identified. In many cases responses are still hugely inadequate.
The construction industry, its designers and its suppliers are central to the issues.
The construction industry did not start to implement controls on chlorofluorocarbons CFCs until
the mid-1990s despite significant evidence of the adverse effects.
The industry continues to design resource-inefficient buildings, utilizes polluting materials, overspecifies inefficient equipment and undertakes developments highly dependent on polluting
forms of transport, with poor attention to the long-term communities. The majority of
construction activity transforms natural habitats into environments where species other than
humans struggle to exist.
None of this is necessary. It is just bad design.

Figure 14.People impact in environment

In 1974, two independent scientific papers suggested that chlorine atoms were ozone
destroyers and that CFCs (chlorofluorocarbon) were breaking up in the stratosphere, releasing
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chlorine. The devastating consequences were clear. In 1978, a campaign in the USA led to a
ban on CFCs for their primary use as propellants. By the mid-1980s, CFC production was
surpassing its previous peak as manufacturers sought alternative markets and found uses in the
construction industry as cheap refrigerants and blowing agents for insulation materials. In 1984,
a 40% drop in stratospheric ozone was measured in the Antarctic and the ozone hole in the
Southern Hemisphere was identified. In 1987, stratospheric chlorine was eventually confirmed
as the problem and the Montreal Protocol was signed. Major manufacturers Du Pont agreed to
phase out CFCs in 1988. The northern ozone hole was identified in 1991.
North America, it seems, is addicted to air-conditioning and it seems incapable of processing
the consequences. Current predictions for global temperature change as a result of greenhouse
gases are not very different from those predicted 40 years ago.
The Swedish chemist Arrhenius is credited with first recognizing, and quantifying, that increases
in CO2 would lead to global warming. Scientific papers appeared from the 1930s, but there was
little real interest until the 1970s and no consensus until the late 1990s.
Internationally the issue is now very high on the political agenda, but intransigence from the
major polluters undermines the will and effectiveness of actions by the global majority.
Improved effectiveness in the use of resources sadly remains an unattractive proposition and
instead proposed solutions currently include carbon sequestration (not sensibly in tree growth
but in underground caverns!) and nuclear power (despite the fact that the lack of a waste
management resolution makes it a fundamentally unsustainable solution).

Street Farm House, London
Architects: “Street Farmers” – Graham Caine, Bruce Haggart, 1974

An experimental temporary structure constructed in 1974 by Graham Caine and Bruce Haggart,
on a sports field in Eltham owned by Thames Polytechnic.
The aim was to provide integrated shelter, heat, food, water, cooking facilities and an
ecologically sound waste disposal system for a small family in an urban context.
The structure was timber frame and insulated with wood wool. An integral attached semicircular
south-facing greenhouse was used to live in, grow food, collect rain and act as a heat source. It
incorporated hydroponic beds and a fishpond fertilized with effluent from a methane digester.
Warm, oxygenated air from the greenhouse could be vented to the first-floor living space and an
open-able flap could vent excessively hot air to the outside. Auxiliary heating was provided by a
paraffin heater.
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Domestic hot water was provided by black painted panel radiators with a total surface area of
8.4m2, glazed with two layers of polythene. Rainwater was collected off the greenhouse roof,
passed through a sand filter and used, with excess diverted to the fishpond. The design was
relatively cheap. Graham Caine and family lived in the building for 18 months before it was
dismantled.

Wates House, Centre for Alternative Technology
Architect: Peter Bond Associates, 1976

The Centre for Alternative Technology has been a leading proponent of sustainable building,
beginning in the 1970s with experiments specifically aimed at reducing energy demand.
Completed in 1976, by Peter Bond Associates, Richmond, Surrey; this two-storey 100m2
house was designed with a conventional appearance and emphasis on very-low-energy passive
design combined with alternative energy sources. The 700mm thick walls consist of a rendered
100mm outer brick skin, 450mm of glass fiber insulation and an inner skin of 150mm thick
thermalite concrete block. The U-value is 0.075W/m2K and the thermal time lag of 13–14 hours.
Other energy-saving measures include a 275-litre waste water heat recovery tank coupled to
the 180-litre hot water cylinder by a 0.18kW heat pump, a cooking stove surrounded with
150mm of insulation, a single entrance lobby with double doors, and low wattage fluorescent
lights. The building consumed about one-fifth of the energy of a similarly sized conventional
house built at the same time. The evaporator of a 0.15kW air/air heat pump is placed in a
stream of outside air (the heat source) and the condenser placed in the stream of re-circulating
room air (the heat sink).
Fresh air is introduced at a rate of one-quarter of an air change per hour, and stale air is
extracted from the kitchen and expelled over the evaporator to help prevent icing up in cold
weather. The system can be reversed for summer cooling.

Figure 15.Wates House
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1.4.

Milestones of development

1.4.1. UNCHE (United Nations Conference on the Human Environment)
In 1968, motivated primarily by the acidification of Scandinavian lakes and forests, the UN’s
economic and social council called for a meeting. The meeting eventually took place in 1972
and has since been known as the UN Conference on the Human Environment (UNCHE) or the
Stockholm Conference. One hundred and thirteen countries were represented.
It was responsible for transforming the environment into a political issue of international
importance and made the division of wealth between the Northern and Southern Hemispheres a
critical aspect of international policy.

Figure 16.Environment Conference meets in Stockholm

The relationship between environment and development was central to intensive negotiations
prior to the meeting. Initially, the calls for environmental protection were thought to be elitist and
a form of political and economic restraint.
Not surprisingly, developing nations were reluctant to be lectured to about environmental
constraints by countries that had grown rich on ignoring these same constraints. Interestingly,
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the debate and arguments eventually resulted in a very significant agreement that development
and the environment were inextricably linked and that ‘no one could go it alone’.
This understanding, documented in the seminal publication Only One Earth, has taken more
than 35 years to become widespread. The environment was, for the first time, identified ‘as a
critical dimension of successful development’, and efforts began to resolve the dilemmas of
growth, development and environment.
Following from the meeting, many countries established environment agencies and ministries.
Legislation followed. The United Nations Environment Program (UNEP) was created to promote
awareness and action within the UN. A number of international and regional agreements were
signed related to marine pollution, dumping and trans-boundary movement of waste, and it was
at this point that protection of the ozone layer became an international issue, eventually leading
to the Montreal Protocol.
“Humanity has the ability to make development sustainable – to ensure that it meets the
needs of the present without compromising the ability of future generations to meet their
own needs." 6

The Ark, Prince Edward Island, Canada
The New Alchemy Institute and Solsearch Architects, 1976

The New Alchemy Institute was founded in 1971 by biologists John Todd, Nancy Jack Todd and
Bill McLarney in Massachusetts. They later moved to Vermont, where they built a series of
buildings to house their experiments.
They had a strong academic knowledge of ecology and wanted to develop this by implementing
solutions to problems of pollution. Where alchemy is the turning of base metals into gold, so
new alchemy, it was proposed, was about turning pollution and toxic sludge into clear air and
clean water.
The New Alchemy Institute developed ‘living machines’, where they grew plants and farmed
fish, usually housed in great glass domes.
These machines replicated various ecosystems to treat sewage and water and to grow
vegetables and fish. A number of bio-shelters were built, including the one shown here for
extreme northern climates.

6

http://www.planninginstitute.org/index.php?option=content&task=view&id=237&Itemid=
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Figure 17.The Ark, Prince Edward Island, Canada

Granada House, Macclesfield, Cheshire
Architect: Don Wilson, 1976

Experimental passive and active heating technology was implanted in this 125m2 four-bedroom
house, which was the subject of Granada Television’s House for the Future series in 1976.
A conservatory attached to the south-west elevation provided solar heat, which was delivered to
the ground floor by opening the connecting doors and the first-floor bedrooms through flaps at
the base of each bedroom window.
Excess heat could be stored in the 12m3 insulated rock store located beneath the conservatory
floor. A trickle-type flat plate collector (42m2) was installed on the south-west-facing roof at a
pitch of 34º to the horizontal. Thermal storage was provided by water tanks containing a total of
5400 liters. A 1.5kW heat pump transferred low-grade heat from a 2000-litre tank (at below
25ºC) to a 3000-litre space heating tank (at 25–45ºC).
Legionella legislation would not now allow this. The heat was distributed by oversized
thermostatically controlled radiators operating at 25–30ºC. A 3.5kW solid fuel boiler provided
auxiliary heat.
After a year-long monitoring program, it was estimated that the passive heating provided 21% of
the heat required, the heat pump another 7% and the flat plate collector a further 2%, total 30%.
The vast majority of the benefits were due to the insulation. It is interesting to note that there is a
contemporary enthusiasm for repeating similar experiments.
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Figure 18.Granada House

1.4.2. UNCED ( United Nations Conference on Environment and Development )
“By the early 1990s there was a huge groundswell of opinion that concerted international action
on environment and development was needed.
In 1992, the UN Conference on Environment and Development (UNCED) or Rio Earth Summit
brought together 170 heads of state and government. It aimed to determine the requirements of
achieving sustainable development and to agree a worldwide response. The Earth Summit in
Rio de Janeiro was unprecedented for a UN conference, in terms of both its size and the scope
of its concerns.”7
One of its biggest challenges proved to be the ‘only one earth’ approach. By proposing a unified
international response it was perceived as threatening the sovereignty of national states.
Perhaps inevitably, many were disappointed by the outcomes, including a lack of clarity, but
with hindsight it is clear that a significant amount was achieved compared to subsequent events.
There were five documents produced for Rio, known as the UNCED Agreements.
The Framework Convention on Climate Change is one of two ‘International Agreements’ signed
by most governments at Rio. It established the principle that climate change was potentially a
serious problem; that action could not wait for the resolution of scientific uncertainties; that
developed countries should take the lead in mitigation; and that they should compensate
developing countries for any additional costs they incurred in meeting the measures. It
7

http://www.un.org/geninfo/bp/enviro.html
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established a process of government reporting on policies, projections and progress, but no
binding commitments were agreed beyond a first step to return GHG emissions to 1990 levels
by 2000.
The Convention on Biological Diversity was the second of the ‘International Agreements’ signed
by most governments. It aimed to preserve the biological diversity of the planet through the
protection of species and ecosystems, and to establish terms for the uses of biological
resources and technology. It affirmed that states have ‘sovereign rights’ over biological
resources on their territory and those benefits should be shared equitably.
Countries were required to develop plans to protect biodiversity.
The Rio Declaration was one of two ‘Statements of Principles’. It comprises 27 principles for
guiding action on environment and development. They stress the right to, and need for,
development and poverty alleviation, and the rights and roles of special groups. They are often
ambiguous on principles of trade and environment.
The Forest Principles was the second of the ‘Statements of Principles’. It is generally agreed to
be a failed Convention on Forests. It emphasizes the sovereign right to exploit forest resources
but does include principles that are intended to guide their management, conservation and
sustainable development.
Agenda 21– an agenda for action – is a massive document that was intended as the blueprint
for socially, economically and environmentally sustainable development.
Agenda 21 was intended to form the key intergovernmental guide and reference document up to
the millennium. It is widely recognized for putting ‘bottom-up’, participatory and communitybased approaches into the forefront of policy-making in many areas, including population policy.
A summary document by Michael Keating makes easier reading than the original.
All of these agreements indicate a strong move to manage pollution in all its forms, which does
indicate a very real political concern resulting from the evidence of research into chemical
dispersal, including climate change.
The climate change gases (methane, CO2, N2O, CFCs, troposphere ozone) have continued to
be the source of much controversy.
It was 2001 before 164 countries were able to agree a methodology for applying the Kyoto
agreement – the USA and Australia declined and only in 2003 did Russia ratify the Kyoto
Protocol and enable agreements to come into force. It is very interesting that the other countries
have gone ahead despite the refusal of major polluters – Australia and the USA – to comply with
clear international will.
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The Machynlleth House, CAT
Self-build under the guidance of Jon Broome, Architype, 1993

The development of post and beam timber-frame building owes a great deal to the architect
Walter Segal. He refined the building process to make it accessible to all and today his Segal
Method is popular with self-builders.
The Machynlleth House at the Centre for Alternative Technology demonstrates that a low-cost
simple Segal construction can incorporate energy-saving features. The Centre arranged a selfbuild course for eight participants, who had no prior building knowledge.
After 10 days of intensive work – under guidance – the structure was complete, under cover and
partly enclosed.

Figure 19.The Machynlleth House, CAT

The sandwich forming the walls differs from other Segal houses to give higher insulation.
As well as being exceptionally well insulated, it incorporates a south-facing, passive solar
conservatory extending the full width of the house. This acts as a buffer between the inside and
outside of the building, and provides pre-heated ventilation air.
The core of the sandwich is 100mm of extruded, expanded polystyrene, which has a closed cell
structure and includes a sheet of polythene between the core and the internal plasterboard
lining, to reduce the infiltration of cold air. The building also includes solar panels for hot water
heating.
A wood-burning stove provides back-up.
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Andersen House, Stavanger, Norway
Architects: Dag Roalkvam and Rolf Jacobsen, 1984

This 210m2 wood and stone pentagonal building is the first modern example of the moisture
transfuse wall, a construction technique that is now increasing in popularity.
It was designed and built by Dag Roalkvam and Rolf Jacobsen, now of Gaia Norway, in 1984. It
was constructed avoiding the use of materials known to contain toxic substances, in keeping
with the Gaia architectural philosophy, and was designed with passive air exchange.
It is zoned for temperature with all the warm rooms facing south and cold rooms facing
northwest and prevailing wind.
A greenhouse on one side of the house provides pre-warmed air.
It has a double skin – or raincoat – hanging 600mm away from the walls on the weather facing
sides.
This sacrificial wall keeps wind away from the main walls. This wooden skin is broken by gaps
to admit light to the windows.

Figure 20.Andersen House, Stavanger, Norway

On the south-west aspect a double-height, central room with a glazed external wall acts as an
intermediate space, providing light and solar heat to the adjoining rooms through internal
windows.
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Rocky Mountain Institute, Colorado
Designers: Lovins and Lovins, 1984

Situated at 2200m above sea level, outdoor temperatures during the winter can fall as low as
minus 44ºC. One per cent of the heating needs of the building are provided by two small woodburning stoves and 99% from passive solar.
The heavy thermal mass curved building stores heat and a large glazed south-facing façade
allows three-quarters of the light and half of the solar energy to enter the building and then
retains it.

Figure 21.Rocky Mountain Institute, Colorado

The walls, made from two leaves of 150mm-thick masonry faced with local stone inside and out,
achieve a U-value of 0.14W/m2K. The highly insulated, earth-covered roof has a U-value of
0.09W/m2K.
Incoming air is pre-heated by outgoing air through air-to-air heat exchangers. Hot water for the
building is provided by a bank of solar collectors connected to a 7000-litre super-insulated water
storage tank.
Low-energy appliances are used throughout, including a purpose-built super-insulated fridge
and freezer and compact fluorescent luminaries. These results in a 90% saving are in
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household electricity over the norm. The extra cost of installing the passive and active systems
in the house was repaid after 10 months, at 1984 prices, and the energy savings will pay for the
house in about 40 years.

NMB Bank, Netherlands
Architect: Ton Alberts, 1991

Located south-east of Amsterdam, the NMB (now ING) HQ was the largest bank in the
Netherlands. This unique building (48600m2) was designed by Ton Alberts. It consists of a
series of 10 towers strung together by an internal street forming an ‘S’ shape.
Along the street are conference rooms, a lecture theatre, a winter garden, restaurants and
eating places.
Different colored towers create distinct identities for each department.
An integrated approach was adopted at the outset of the building project, looking at the overall
operation of the organization and allowing architects, engineers and landscapers to contribute
their ideas. Energy efficiency was given a high priority.
The building was designed to operate without air-conditioning, and a passive system controls all
the heating, cooling and ventilation needs.
Located at the top of each tower are a solar collectors and a heat recovery unit. The windows
are designed to provide an average 500 lux, whilst excluding external traffic noise and
preventing excessive heat loss and unwanted gains.
Integration of good insulation levels and careful use of passive heating and ventilation backed
up by well-controlled mechanical services mean that it has an energy consumption of
96kWh/m2 per annum, approximately 90% less energy than a typical 1970s office block.
Compared to the consumption of the previous HQ building erected 10 years earlier, it gives
savings in fuel bills of over a £1m/year.
Enclosing the south-facing aspect captures passive solar energy and provides a bright
circulation space. Its reflective windows reject solar energy from high angles. This plus heat
recovery from the printing works provides the heating needs.
The heat is distributed via air circulation and through a low temperature central heating system,
fed by a heat pump to a back-up condensing boiler. It uses two conservatories, one to the north
and one to the south, which are connected to either pre-heat or cool incoming air to the building
as required. The facilities manager reported the heat consumption as 70–80kWh/m2/year and
25% of normal mains water consumption.
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Figure 22.NMB Bank, Netherlands
1.4.3. KYOTO SUMMIT – Kyoto PROTOCOL

The Kyoto Protocol is a protocol to the United Nations Framework Convention on Climate
Change (UNFCCC or FCCC), aimed at fighting global warming. The UNFCCC is an
international environmental treaty with the goal of achieving "stabilization of greenhouse gas
concentrations in the atmosphere at a level that would minimize dangerous anthropogenic
interference with the climate system."8
The Protocol was initially adopted on 11 December 1997 in Kyoto, Japan and entered into force
on 16 February 2005. As of November 2009, 187 states have signed and ratified the protocol.
Under the Protocol, 37 industrialized countries (called "Annex I countries") commit themselves
to a reduction of four greenhouse gases (GHG) (carbon dioxide, methane, nitrous oxide, sulphur
hexafluoride) and two groups of gases (hydro fluorocarbons and per fluorocarbons) produced by
them, and all member countries give general commitments. Annex I countries agreed to reduce
their collective greenhouse gas emissions by 5.2% from the 1990 level. Emission limits do not
include emissions by international aviation and shipping, but are in addition to the industrial
gases, chlorofluorocarbons, or CFCs, which are dealt with under the 1987 Montreal Protocol on
Substances that Deplete the Ozone Layer.

8

"Article 2" The United Nations Framework Convention on Climate Change
http://unfccc.int/essential_background/convention/background/items/1353.php.Retrieved 15 November 2005.
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The benchmark 1990 emission levels were accepted by the Conference of the Parties of
UNFCCC (decision 2/CP.3) were the values of "global warming potential" calculated for the
IPCC Second Assessment Report. These figures are used for converting the various
greenhouse gas emissions into comparable CO2 equivalents when computing overall sources
and sinks.
The Protocol allows for several "flexible mechanisms", such as emissions trading, the clean
development mechanism (CDM) and joint implementation to allow Annex I countries to meet
their GHG emission limitations by purchasing GHG emission reductions credits from elsewhere,
through financial exchanges, projects that reduce emissions in non-Annex I countries, from
other Annex I countries, or from annex I countries with excess allowances.
Each Annex I country is required to submit an annual report of inventories of all anthropogenic
greenhouse gas emissions from sources and removals from sinks under UNFCCC and the
Kyoto Protocol.
These countries nominate a person (called a "designated national authority") to create and
manage its greenhouse gas inventory. Countries including Japan, Canada, Italy, the
Netherlands, Germany, France, Spain and others are actively promoting government carbon
funds, supporting multilateral carbon funds intent on purchasing carbon credits from non-Annex
I countries, and are working closely with their major utility, energy, oil and gas and chemicals
conglomerates to acquire greenhouse gas certificates as cheaply as possible.
Virtually all of the non-Annex I countries have also established a designated national authority
to manage its Kyoto obligations, specifically the "CDM process" that determines which GHG
projects they wish to propose for accreditation by the CDM Executive Board.
The prevailing international scientific opinion on climate change is that human activities resulted
in substantial global warming from the mid-20th century, and that continued growth in
greenhouse gas concentrations caused by human-induced emissions would generate high risks
of dangerous climate change.
The Intergovernmental Panel on Climate Change (IPCC) has predicted an average global rise in
temperature of 1.4°C (2.5°F) to 5.8°C (10.4°F) between 1990 and 2100.
Article 25 of the Protocol specifies that the Protocol enters into force "on the ninetieth day after
the date on which not less than 55 Parties to the Convention, incorporating Parties included in
Annex I which accounted in total for at least 55% of the total carbon dioxide emissions for 1990
of the Annex I countries, have deposited their instruments of ratification, acceptance, approval
or accession."

35

The EU and its Member States ratified the Protocol in May 2002. Of the two conditions, the "55
parties" clause was reached on 23 May 2002 when Iceland ratified the Protocol. The ratification
by Russia on 18 November 2004 satisfied the "55%" clause and brought the treaty into force,
effective 16 February 2005, after the required lapse of 90 days.
As of November 2009, 186 countries and one regional economic organization (the EC) have
ratified the agreement, representing over 63.9% of the 1990 emissions from Annex I countries.
The most notable non-party to the Protocol is the United States, which is a party to UNFCCC
and was responsible for 36.1% of the 1990 emission levels of Annex I countries. The Protocol
can be signed and ratified only by parties to UNFCCC, and a country can withdraw by giving 12
months notice. Kyoto is intended to cut global emissions of greenhouse gases.
The objective is the "stabilization and reconstruction of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate
system."
The objective of the Kyoto climate change conference was to establish a legally binding
international agreement, whereby all the participating nations commit themselves to tackling the
issue of global warming and greenhouse gas emissions.
The target agreed upon was an average reduction of 5.2% from 1990 levels by the year 2012.
Contrary to popular belief, the Protocol will NOT expire in 2012. In 2012, Annex I countries must
have fulfilled their obligations of reduction of greenhouse gases emissions established for the
first commitment period (2008–2012).
“The five principal concepts of the Kyoto Protocol are:
•

Commitments to reduce greenhouse gases that are legally binding for annex I countries,

as well as general commitments for all member countries;
•

Implementation to meet the Protocol objectives, to prepare policies and measures which

reduce greenhouse gases; increasing absorption of these gases (for example through geo
sequestration and bio sequestration) and use all mechanisms available, such as joint
implementation, clean development mechanism and emissions trading; being rewarded with
credits which allow more greenhouse gas emissions at home;
•

Minimizing impacts on developing countries by establishing an adaptation fund for

climate change;
•

Accounting, reporting and review to ensure the integrity of the Protocol;

•

Compliance by establishing a compliance committee to enforce commitment to the

Protocol.

36

The Protocol reaffirms the principle that developed countries have to pay billions of dollars, and
supply technology to other countries for climate-related studies and projects.
The principle was originally agreed in UNFCCC.
The Kyoto Protocol is generally seen as an important first step towards a truly global emission
reduction regime that will stabilize GHG emissions, and provides the essential architecture for
any future international agreement on climate change.
By the end of the first commitment period of the Kyoto Protocol in 2012, a new international
framework needs to have been negotiated and ratified that can deliver the stringent emission
reductions the Intergovernmental Panel on Climate Change (IPCC) has clearly indicated are
needed.” 9

1.4.4. THE COPENHAGEN CLIMATE COUNCIL

The Copenhagen Climate Council was a global collaboration between international business
and science founded by the leading independent think tank in Scandinavia, based in
Copenhagen.
The councilors of the Copenhagen Climate Council met to create global awareness of the
importance of the UN Climate Summit (COP15) in Copenhagen, December 2009, and to ensure
technical and public support and assistance to global decision makers when agreeing on a new
climate treaty to replace the Kyoto Protocol from 1997.
The purpose of the Copenhagen Climate Council was to create global awareness of the
importance of the UN Climate Summit (COP15) in Copenhagen, December 2009.
Leading up to this pivotal UN meeting, the Copenhagen Climate Council worked on presenting
innovative yet achievable solutions to climate change, as well as assess what is required to
make a new global treaty effective.
The Council seeks to promote constructive dialogue between government and business, for
establishing a treaty that can be supported by global business.
By promoting and demonstrating innovative, positive, and meaningful business leadership and
ideas, the Copenhagen Climate Council aimed to demonstrate that achieving an effective global
climate treaty is not only possible, but necessary.
The strategy was built upon the following principles:

9

http://unfccc.int/kyoto_protocol/items/2830.php
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•

Creating international awareness of the importance of the Copenhagen UN Climate
Summit and the successor treaty to the Kyoto Protocol.

•

Promoting constructive dialogue between government, business, and science.

•

Inspiring global business leaders by demonstrating that tackling climate change also has
the potential to create huge opportunities for innovation and economic growth.

The central aim of the Copenhagen Climate Council was to create global awareness to the
urgency of reaching a global agreement on how to tackle climate change at the UN Climate
Conference in Copenhagen, December 2009. To achieve this end, the Copenhagen Climate
Council provided a Web 2.0 climate website – 'The Climate Community' – which features
latest climate news, intelligence, solutions and points of view, an online climate community, as
well as the rest of the Copenhagen Climate Council activities, such as the 'World Business
Summit on Climate Change'; launching the 'Thought Leadership Series'; launching the
'Climate LIFE' film, book, and digital exhibition; co-hosting with CITRIS the scientific conference
'Unlocking the Climate Code: Innovation in Climate and Energy'; and the Poznan side
event 'Business Requirements of a Post-2012 Climate Treaty'. Recently, the Copenhagen
Climate Council has also hosted a Business Roundtable in Beijing.
The World Business Summit on Climate Change took place six months prior to the pivotal UN
climate change conference (COP15) in Copenhagen, December 2009. The summit brought
together business chief executives with the world's top scientists, economists, civil society,
media leaders, government representatives and other leading thinkers to put forward
recommendations for the next international framework on climate change to replace the Kyoto
Protocol after 2012.
But the things were not so clear…
“The climate change summit in Denmark, expected to produce a historic document, fell way
short of the mark, officials and organizations said. European leaders called the two-week
gathering at Copenhagen "disappointing" while environmental organizations characterized it as
a "failure”. After nearly two weeks of stalled talks on a treaty to succeed the Kyoto Protocol for
curbing greenhouse gases, the countries approved a five-page document that recognizes the
need to limit global temperatures from rising no more than 2 degrees Celsius over 10 years, but
doesn't require signatories to take measures to address climate change. The Copenhagen
Climate Council was founded in 2007 by Erik Rasmussen, Founder, Copenhagen Climate
Council; CEO and Editor-in-Chief, Monday Morning.”10
10

http://en.wikipedia.org/wiki/Copenhagen_Climate_Council
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2. DELIBERATE PLAN OF ACTION
The construction industry has a huge contribution to make to our quality of life. 11It provides the
delivery mechanism for many aspects of government policy aimed at the provision and
modernization of the nation’s built environment … The economic, social and environmental
benefits which can flow from more efficient and sustainable construction are potentially
immense.
Emerging policies are leading to mainstreaming of community and environmentally responsible
building and design practices, which until recently were largely marginalized.
This trend has the potential to lead to many more built development projects that are
simultaneously more efficient and profitable, much more socially accountable, and much less
damaging to the environment than before. This is called sustainable construction.
Understanding and adoption of sustainable construction are rapidly increasing. However, the
practices that can deliver sustainable construction are being adopted by a very small minority of
organizations involved in built development, and on only a tiny percentage of construction
projects.
Legislation is not so adequate. It could be more proactive in moving to eliminate unsustainable
practices, so that benefits in health and well-being would flow. Much more is required. However,
legislation can only ever be a lowest common denominator. It is the actions of industry leaders,
responsive to and seeking out contemporary knowledge, that are at the forefront of change.
Businesses and individuals are driving improvements in the sustainability performance of
mainstream construction practice, not the other way around.
This is gradually being translated into policies issued by governments, industry bodies,
professional institutions and individual companies, and ultimately setting the guidelines for
changing legislation. Recent experience indicates that it is central European practice that is
delivering the appropriate tools, products and materials to drive change in sustainable
construction within Europe.

2.1.

Changes in attitude

The changes in attitudes, and consequential changes in policies and legislation, have been
prompted by a range of factors, including:

11

http://www.colerainebc.gov.uk/show.php?id=315
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• The disturbing results of research into climate change, depletion of the ozone layer and
widespread chemical pollution of the environment
• The increased awareness of these and other environmental issues and their increasing
presence and importance on the political agenda – locally, nationally and internationally –
especially since the UN Conference on Environment and Development in Rio, 1992 and its
Agenda 21 declaration
• Increasing concern about the adverse impact of typical construction activity on neighbors and
on the environment
• The action of individuals and environmental groups in challenging norms about consumption of
resources, generation of waste and damage to biodiversity
• Increasing concern about poor indoor air quality and other adverse factors within buildings
• Increasing concerns about the type of developments that are being permitted and the
imposition of development projects on communities, resulting in disaffection, rather than
development that meets the identified needs of communities
• Increasing recognition that achieving a high-quality built environment can be a major
contribution to improvements in our quality of life, as well as delivering productivity and health
and financial benefits
• Challenges to conventional arguments about the cost of construction and embracing the cost
of externalities, leading to better understanding of the inter-relationship between a high-quality
environment, productivity, education and health, in turn leading to financial benefits and
improvements in quality of life and business performance
• Increasing focus on the corporate responsibilities of businesses, leading to greater emphasis
on good business practice and fair trade

Whilst there is uncertainty about the extent of the action required, it is clear that in recent years
legislation and policy, including economic policy, has been moving to reverse unsustainable
trends. The holistic nature of the sustainable construction agenda and the fact that the built
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environment affects the quality of our lives so fundamentally, and in so many diverse ways,
means that the built environment has the potential to be a focus for a wide range of policy. This
increasingly appears to be the case.
Policy on architectural quality, planning and community participation, pollution prevention,
biodiversity and animal habitats, transport infrastructure, the relationship between town and
hinterland, health at home, crime in communities, energy use and generation, and developing
appropriate new jobs and skills are all intrinsically connected to the environments in which we
live and work.

2.2.

Policy responses

Sustainability policies represent the stated priorities, aims, aspirations and objectives of
international bodies, national governments, professions and companies.
They are increasingly used by a wide range of players in the construction scene as a means of
communicating commitment to improving practice beyond the regulatory standard and to show
evidence of improving their sustainability performance.
They are fast becoming a requirement on construction projects and are increasingly used to
raise standards beyond a legislative requirement.
There is now a lot of knowledge and great opportunity to develop improved buildings and built
environments. In order to move forward the industry needs to commit to firm deliverables, but
also requires education on product and process issues.
Clients have the opportunity to look at models of best practice and to recognize the benefits that
can accrue from it.
Governments need to take a more forthright role in raising the policy commitments and the
legislative requirements, linking policy and legislation to the available knowledge at an ambitious
pace commensurate with delivering much needed changes.

What should we do?
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Learning from problems and failures
Reviewing performance
Make a reporting code
Setting the targets
Spreading practice
Organize meetings with stakeholders
Demonstrate cases for more sustainability buildings
Monitor the started performance
Find examples of sustainability actions
Promote awareness and educate people

Figure 23.Policy responses

Municipal Building Department, Tübingen

When the city of Tübingen in south Germany decided to undertake the development of a derelict
French barracks into a new city quarter in the 1990s, they developed a number of innovative
strategies for procurement and for environmental protection. Rather than selling the land to a
developer, they determined to set the guidelines and to oversee the development themselves.
In this way they have been able to maintain control and to recycle the profits into the
infrastructure, including transport and landscape. They decided to go beyond the regulatory
framework in setting environmental guidelines for the development. Overleaf is the contractual
agreement that forms the basis for environmental protection.

Figure 24.Municipal Building Department, Tübingen
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2.3.

Key players

Leading-edge organizations and designers have been at the forefront of change, applying their
knowledge to address problems of unsustainable patterns of development for decades, well in
advance of governments, clients or the professional bodies. Taking a wide perspective of the
role of construction, and linking this to contemporary issues, they have pushed the forefront of
building design in relation to communities, materials, health and resource effectiveness, and by
highlighting the positive benefits of sustainable design through the delivery of good quality,
healthy, efficient, value-for-money buildings. It is notable that they may be the least likely to
have formal policies, instead operating from a base understanding.
Government, government agencies and local authorities have been addressing the issue
seriously since the early 1990s, and are gradually cascading requirements. As part of the
implementation strategy for the policy, the RIAS has also spearheaded an accreditation scheme
to acknowledge the contribution of accomplished sustainable building designers. The scheme
was launched in February 2005. Thirteen architects gained a personal accreditation award
down the supply chain of construction clients, through much needed formal policies and the
guidance that underpins them, and through legislation passed by parliaments. The European
Union is very actively supporting sustainable development through directives and guidance. It
consolidates and disseminates best practice from leading-edge countries and uses this to drive
up standards and the regulatory benchmark.
It enables individuals and governments in other countries to use this as a precedent.
Local authorities became more proactive across a wide range of issues, including construction,
in response to the Agenda 21 commitments made in Rio in 1992. As well as developing local
environmental and community plans, many drew up checklists and began developing policies
for sustainable construction and the natural environment. The advent of partnership as the
principal means of delivering public sector buildings such as hospitals and schools – prior to the
development of best practice guidance – has presented barriers to delivery. Although in
principle financial partners would be expected to take a long-term interest in resource issues,
health and potential legal responsibilities, the majority have largely pursued policies of shortterm financial gain.
Leading-edge contractors, developers, suppliers and constructors are beginning to use
sustainability policies to bring about change in the way they carry out their operations.
Expectations, rising costs and legal precautions have significantly changed behavior in site
operations and these have been formalized, particularly in larger companies.
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Clients, conventional businesses, designers and developers are increasingly aware of
consumer power and trends to ensure that business impacts on the environment and society
are positive. There is curiosity and concern about how this will impact on bottom-line profits.
Indeed, the triple bottom line – meeting social, environmental and economic obligations to
consumers and shareholders – is increasingly the boardroom agenda. Understanding and
adoption of sustainable construction is evolving. Few businesses now seem to openly commit to
unsustainable building, although there is much confusion about what it means in practice. As a
consequence, increasing numbers of developers and designers are prepared to indicate
sustainable design amongst their services, although the claims are often in advance of the
evidence and results can be disappointing.

Glencoe Visitor Centre, Argyll
Architects: Gaia Architects, 2002

Reconciling access and conservation

Figure 25.Glencoe Visitor Centre

Architects committed to sustainable design have argued that quantitative assessment methods
often and indicators are irreconcilable with the qualitative nature of the design process.
Quantitative indicators can lead to reductionism, sometimes to a single digit and reward the
measurable at the expense of the important. Few respond to context, so urban, suburban and
rural projects are subject to similar rules. Instead, indicators and guidance must encourage and
excite design professionals to creative problem-solving.
In 2001, the Sustainable Construction Strategy Group set out 13 such measures. Here they
form the backdrop to a case study.
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•

Reuse and improve existing built assets. Resolving the dilemma of providing access
whilst preserving nature and heritage – was the driver of the brief when a decision was
made to replace the outdated Glencoe Visitor Centre. The former centre was badly
situated in the heart of the Glen. It had altered the mood and was facilitating the
destruction of one of Scotland’s most treasured environments. To renovate or develop
in this place would have compounded an earlier error. A decision was made to seek
another site and to return the existing one to its former ecology. The old centre has
since been dismantled, and the materials recycled locally.

•

Locate appropriately. Gaia responded with a low-lying, modern building on a brown field
site close to Glencoe village and adjacent to the campsite. The Centre now forms a link
between these places. The building (1500m2) comprises a café, exhibition area, viewing
platform, shop, toilets, education centre, offices and a warden’s house. The building and
parking was fitted into the existing matured Sylvia Crowe landscape. Pad foundations
minimize disruption to roots and groundwater. All topsoil was retained for reuse.

•

Relate land-use planning to transport infrastructure. The aim was to allow visitors to
experience a uniquely beautiful and evocative place, whilst avoiding or mitigating any
damage. Locating the building next to the campsite and a safe pathway to the local
village has opened up access that otherwise required transport.
Visitors can now take advantage of local services and business. There was a tradition of
fly parking, which is hazardous and deleterious to the local fauna. Off-road parking
facilities have been enhanced and walkers are encouraged to begin and end walks at
the Centre, which is also more secure.

•

Design for effective resource use. All the timber – bolted and demountable portal frames,
larch cladding and roofing, oak windows and doors, nail-free oak and sycamore floors,
and birch ceiling finishes – is Scottish and untreated. Non-galvanized, tin roofing was
sourced from the mining industry. Now rusted, it reflects the west coast vernacular. After
a failed attempt to reopen the Ballachullish quarry, Gaia resorted to recycled
Ballachullish and Cumbrian slate.

•

Design for life. All the materials are easy to dismantle, separate and identify for repair,
reuse or recycling. Few materials used are polymeric or bonded and all but sacrificial
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elements of the construction are nail free, so that they are removable, for maintenance
or replacement.
•

Aim for lean construction. The project delivers value for money and high environmental
quality with a cost yardstick level at, or below, equivalent buildings.

•

Minimize energy use. Cellulose fiber super-insulated breathing walls (250mm), floors
and roofs are airtight construction. Windows and doors are sealed with sheep’s wool,
which provides permanently flexible airtight detail, unlike toxic hard setting sprays that
are inflexible. Ventilation is through designed fanlights. Day lighting is extensive with
energy efficient fittings. Heating is simple with domestic style thermostats and manual
controls.

•

Utilize renewable energy sources. Hot water from wood-CHP district heating serves the
building and caravan site.

•

Do not pollute the wider environment. The building has 100% untreated timber, uses
carbon-neutral fuel, is PVC and glue free, uses only natural paints and stains, and has
on-site water gathering and treatment.

•

Preserve/enhance biodiversity. The interplay between buildings, stream and new
planting was balanced to optimize diverse ecologies, including sunlight and shade.
Existing healthy, mature trees were supplemented with new growth. All planting was
sourced from the bio-region.

•

Conserve water resources. Water off the hill serves the Centre and caravan site. It is
collected, filtered, conserved, recycled and treated on site, and delivered pure to the
River Coe.

•

Respect people and local environment. Consultation took place to ensure that the
project benefited the local community. Attention was given to the size of restaurant, its
opening hours and contents of the shop to ensure it complements the local economy. A
path to the village opens up access to local business.
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•

Set targets. Gaia had a two-year involvement beyond handover, to ensure that the
operation and maintenance is in sympathy with the design intentions. Environmental,
social and economic indicators will be established by consensus with local people,
clients and users, as will care regimes.

Figure 26.Glencoe Visitor Centre

Conclusion
As a context of what is possible within an existing project, the 13 measures can be
shown to have an extremely valuable role in explaining to an audience that seeks
qualitative information the benefits and opportunities offered by a sustainable approach.
Assessing projects on the basis of these qualitative aspects should be encouraged.

Figure 27.Glencoe Visitor Centre

47

Red Kite House, Wallingford
Architects: Scott Brownrigg, 2005

Red Kite House is a new office for the UK Environment Agency.
It aimed to demonstrate the EA’s leadership in the design of improved workplaces and to help
raise awareness for the potential for businesses, organizations and the public to make positive
choices to protect and improve the environment.
Before Red Kite House was built, the area’s 250 staff occupied eight inflexible, inefficient
buildings. As well as addressing these issues, a new single building was also perceived as
aiding effective and efficient team working.
The Howbery business/science park site was chosen because of the competitive lease terms,
minimal business disruption, a beautiful parkland situation next to the River Thames and the site
owners/developers allowing us to influence the design of the building.
The Environment Agency worked closely with the design team to construct an office that would
meet the operational needs and serve as an example of best practice in sustainable office
development. The three-storey building has an internal floor area of approximately 3000m2. It is
naturally ventilated with thoughtful and innovative passive design features to provide the
required airflow through the building.
Manually operated window openings allow cross-ventilation and high-level exposed concrete
ceilings on each floor provide thermal mass, and an overhang to the south prevents solar
ingress in summer.
Additional air movement to the top floor, the most vulnerable to overheating, is provided by roofmounted turbines.
Photovoltaic cell and solar thermal panels contribute to the electrical and hot water demand,
with a predicted saving of nearly 14 ton of CO2/year and predicted carbon emissions target 26%
below that defined as ‘good practice’.
Rainwater is collected from the roof sufficient to meet about 40% of the building’s annual
demand for water. Overspill from the tank goes to a reed bed.
The car park uses pervious blocks, over a geo-textile membrane that traps oil and other
pollutants.
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Figure 28.Red Kite House

2.4.

Limitations of policies

The international community increasingly acknowledges that current legislation is inadequate
and that it is ethically reprehensible to do nothing in the face of current threats. Taking a lead
through policy commitments represents a real opportunity.
The 2005 crisis over costs of oil, resulting in a demonstration by haulers, and the failure to
identify a workable policy solution is the kind of situation politicians wish to avoid.
Published policies exhibit a degree of consensus on sustainability issues but little agreement on
the extent of the problems, priorities, and the action required the targets to be achieved or
timescales for implementation. As a consequence, many more preach the virtues of
sustainability than deliver in practice. In part this may result from lack of real commitment, but
there are also knowledge gaps and huge difficulties encountered in practice. The fact that many
policies lack targets or timescales is a notable aspect.
Yet, by linking the three strands of sustainability, there is great opportunity to develop improved
buildings and built environments. In order to do so, we need to identify carrots to balance the
necessary sticks and commit to firm deliverables, including education on product and process
issues. We need to link policy commitments to best practice and knowledge. This is a vital
aspect in meeting our ethical responsibilities to contribute to a sustainable future. There is at
last a serious policy discussion emerging about the need to tax resources and throughputs,
rather than people.
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Ultimately, we need tools and techniques with third-party validation and linked to real
measurable environmental limits on the use of resources, minimizing pollution, community
enhancement and protection of biodiversity to be incorporated as the legislative bottom line.

2.5.

EU legislation

The EU (European Union) has been responsible for a significant raft of environmental legislation
that has impacted directly on the construction industry. UK governments are obliged to
incorporate this legislation into their own frameworks within a given period of time. EU
legislation is following the best practice lead of regulations established locally by member states
and it is these policies that are slowly finding their way into UK legislation. Issues arising under
policy by leading-edge organizations are finding their way into European legislation, but the
responses of the individual countries are not always rapid.
“Water, food, oxygen, energy and much more the environment meets so many of our vital
needs. We owe it to ourselves to protect our environment and to use it carefully; our health and
our very survival are at stake. Since the early 1970s Europe has been firmly committed to the
environment: protection of air and water quality, conservation of resources and protection of
biodiversity, waste management and control of activities which have an adverse environmental
impact are just some of the areas in which the EU is active, at both Member State level and
internationally. Whether through corrective measures relating to specific environmental
problems or cross-cutting measures integrated within other policy areas, European environment
policy, based on Article 174 of the Treaty establishing the European Community, aims to ensure
the sustainable development of the European model of society.”12
Conclusion

Ultimately, the responsibilities lie with national governments to legislate against unsustainable
practices and to penalize failure.
The rules are changing and enforcement in Europe is a reality but progress is slow. Some
countries resist change. At least in the short term, it is dependent on the industry, its clients and
its professional bodies to take appropriate action to eliminate unsustainable practices and to
seek continual environmental enhancement strategies.

12

http://europa.eu/legislation_summaries/environment
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If the construction industry is to be accountable then it must develop its policies such that it is in
a position to adequately respond to current threats and reverse unsustainable trends.
Increasing numbers of international bodies, national governments, professions, clients, builders
and designers are embracing the need for improving their construction performance and that of
the resulting buildings.
Many governments and organizations have responded to the public and/or contractual
requirements with sustainable construction polices, but the resulting outcomes are disappointing
– with little delivered.
Whilst the aspirations they contain are often laudable, they also fail to adequately promote
effective change in so far as they fail to acknowledge the extent of action required, to identify
tools and techniques by which to implement change and therefore to provide for adequate and
decisive action.
Company, professional and government policies must embrace serious commitment to
education on design and process, and to meeting targets that will deliver the much needed
change. The best policies would properly reward best practice, have firm targets based on real
limits, and have an integrative, overarching aspect to link business, economic, social and
environmental policies. The use of tools is a fundamental part of this process, but the tools
adopted must be appropriate.
In addition, we need to radically improve current third party- approved label and certification
schemes so that they relate to real limits and hence targets that must be achieved for action to
be meaningful (targeting tools). Labeling schemes can then act as proper auditing mechanisms
to ensure that we are adequately responding to threats.
It is likely that the EU will continue to pursue ecological considerations for products. There is a
draft directive on Eco- Design for End-Use Products, which aims to bring construction more
closely in line with environmental objectives.
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3. COST ISSUES

Figure 29.Costs

Cost is the primary aspect of discussion on sustainable building. The perceived additional cost
of sustainable building and the low perceived value of environmental and social quality have
largely prevented positive action except by the most committed. Much current thinking on this
issue is unbearably banal.
Even the newest convert to ‘sustainability’ can present the tri-polar diagram representing the
links between society, environment and economy, but few resources have been committed to
the proof, from which real benefits in all three areas could follow.
The construction industry is constantly making financial decisions that have wide-ranging
environmental and social impacts, driven largely from a viewpoint that we cannot afford to build
in a sustainable manner. Until recently there was very little information on how much more
sustainable building costs are. Any amount of ‘more’ is seemingly just too much. Given
purchasing trends in other sectors, it is not credible that clients and consumers want leaky,
inefficient and polluting buildings.
More likely the problem is that with limited choice and little information on best value alternatives
they are powerless and that opportunities are significantly lagging behind consumer preferences
in many regions.
Cost information is now beginning to emerge, and with it questions about impacts on
infrastructure and people, running costs, the quality of an environment or workplace, and
maintaining the value of long-term investments.
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Figure 30.Long term investments

3.1.

Can we afford sustainable buildings?

The overriding assumption is that sustainable building inevitably costs more or is less profitable.
It appears self-evident. If it were cheaper or more profitable, then in market-driven economies
surely everyone would be doing it. It is also reasonable to assume that the innovation required
has a cost implication of time, planning, risk and enhanced information requirements, so
inevitably innovators will be penalized and their profit margins reduced when put in direct
competition with unsustainable practices. For the same reason fossil fuel energy is
unrealistically cheap because we ultimately pay the price of global warming and the potentially
extraordinary cost of remediation.
Current funding means that, at best, some additional resources might assist to level the playing
field in some areas, but we are far from creating a positive flow towards more sustainable
practice in any sector. As a consequence the perceived additional cost of sustainable building
largely prevents action by all but the most committed and well-informed.
So lack of innovation and unsustainable building is the norm.
This is within a culture where environmental concern has largely been perceived as a luxury and
even now is often vilified or derided as ‘moralizing’.
Awareness of issues, responsibilities, liabilities and mitigation strategies in materials, products
and component manufacture is presently low in most countries in Europe. It is more problematic
in Kosova.
Frequently, only imports are available with an appropriate performance specification – for
example, non-toxic, super-efficient, no/low pollution and recyclable. Many of these lack
competitors and so they are unreasonably perceived as specialist. They are invariably more
expensive than less benign alternatives.
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This presents real challenges to delivery of competitive sustainable buildings.
Whilst there is increasing consensus on the market driven approach, and a large number of
initiatives to promote the business case, there is still little real debate on what to do when the
best option really does cost more!
This will change as manufacturers and suppliers become motivated by loss of markets,
increasing costs associated with energy and waste issues, and end-of-life liabilities. Present
responses to pressures are not always constructive, with common perceptions that such costs
are an unfair burden.
There is real failure at all levels to grasp the opportunities for long-term manufacturing and
employment and the downstream benefits.

3.2.

What do sustainable buildings cost?

The industry is notoriously shy in revealing information on cost and what is and isn’t included.
Information on the cost of sustainable building is therefore only slowly beginning to emerge. At
best it can be said to give an indication of current knowledge, but it is far from being robust or
reliable.
We know that many beneficial features have little or no additional capital cost, but deliver cost
benefits in use – for example, site selection, attention to layout, form and window orientation,
eliminating over-sizing and pre-thinking staffing and security issues. On the other hand,
additional costs can accrue from high-performance products, some benign materials such as
paints and from extra design time.
Some requirements that were in the past assumed to increase costs are currently proving to be
cost neutral or better.
High insulation levels and passive moisture management can cost more elementally, but require
smaller heating and ventilation systems, giving both capital and running cost benefits. This can
be just one element of saving process, but there are a lot of things that can be done.
Saving forms can be different:
• Simplicity
• Passive design
• Orientation
• Lighting efficiency
• Attention to power
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• Design for flexibility
• Water conservation
• Energy conservation
• Reduction of emissions
• Waste management
• Materials efficiency
• Good-quality air
• Design for recycling.

Lighting is a major factor in determining the way in which people experience the internal
environment and how they are able to respond to certain tasks. Good lighting design takes
account of the quality and quantity of light, including natural daylight, in a space.
The qualitative and performance benefits have been well documented. However, this is still an
area where significant money is wasted and where attention could save on power demand and
energy, with capital and running cost benefits for homes, schools and offices.
There is an ever increasing range of energy efficient lamps and luminaries on the market to
assist good lighting design.
Compact fluorescent lamps (CFLs) have a low electrical consumption, long life and good color
rendering properties, which make them a good alternative to other lamp types in many
situations. Over recent years they have under gone many improvements and the price has
fallen dramatically. CFLs are available in many shapes and sizes, use 75–80% less energy and
last 8–10 times longer than a conventional incandescent lamp.
The available information on cost is essentially of four types:
• Elemental costing of sustainable attributes, resulting in figures for the additional costs of
buildings accredited through assessment schemes. These give some comfort in that the
additional costs are perhaps much lower than people might assume. However, the buildings
themselves are not identified and questions must be raised about the priorities, weightings and
response to context embodied in such assessment.
• Research data indicating the most and least cost-effective measures.
• Comparisons of overall building costs that have and have not been appraised in terms of their
sustainability attributes, which demonstrate no discernible cost associated with sustainability.
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• Cost exemplars open to third-party assessment, which demonstrate evidence of costs
comparable with less sustainable buildings and additional life-cycle benefits.

3.3.

Adding value through design

The design fees and construction costs of a typical office building are a tiny proportion of the
total costs of a building. Operations, maintenance, finance and employees often account for as
much as 99%. Arguments for increased investment at the design stage are persuasive. It makes
excellent business sense to seek a design and construction process that minimizes capital cost,
maximizes those attributes that contribute to better business operation and minimizes those
elements that will be a financial drain over the building’s life.
The services and space planning are the most significant aspects of the whole-life costs of most
buildings. Mechanical services are an escalating aspect of building costs and typically account
for more than 25% of capital costs – 50% has been known.
Since the mechanical services have to be replaced frequently within the life of a building, have
significant maintenance implications and are responsible for much of the resource consumption,
there is keen interest in ensuring that their whole-life costs are well understood and minimized.

3.4.

What are the economic benefits of sustainable buildings?

A significant aspect of the growing interest in sustainable building design can be attributed to
the recognition, on the part of clients, that there are direct economic benefits from sustainable
building: from real savings and by improving the financial performance of a building.
Claims are also made for benefits from public relations, niche marketing and streamlined
approvals for more responsible design.
Of course, many clients and planners are still largely unmoved by life-cycle considerations and
resist rather than encourage innovation.
It is possible to reduce resource use by 30% – from regulatory requirements – within the
constraints of most building budgets. Attention to basic details, simplicity, passive solutions and
avoiding over-sizing should be the first considerations, before add-on technology.
Environmental economics aims to promote sustainable development through market incentives
that reduce conflict between economic growth and environmental protection. By setting a
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framework of how we grow, it aims to eliminate fears that environmental protection will prevent
economic growth.
Environmental economics increasingly drives policy.
Financial considerations that were once limited to first cost and some rudimentary pay-back or
discounting calculation have begun to change dramatically.
There is increasing recognition that our natural resources do have an economic value and the
impact of unsustainable development – inefficiency, ill-health, community dissatisfaction,
pollution, resource depletion, toxicity – do have a cost in quality of life as well as requiring
financial remediation.

3.5.

Redefining progress

Sustainable development is about ensuring a better quality of life for everyone, now and for
future generations. It is important that our economic, social and environmental policies all
improve our quality of life, and we need suitable indicators of all three elements to measure
progress toward a sustainable economy that meets people’s real needs. We should be looking
to set policy, indicators and targets that promote those aspects of our economic activity that
improve our quality of life.
The principal indicator of well-being and quality of life for the last century has been the gross
domestic product (GDP) – the sum of all the money we spend. Increasing GDP is the indicator
of progress, but its real value has been challenged for decades.
GDP takes no account of social or environmental issues. Rising oil consumption increases
GDP, as do environmental disasters, crime and car crashes, if money has to be spent on
remediation. GDP favors cures rather than prevention – good health has no economic value but
pills do. Inevitably, therefore, GDP promotes the pursuit of quantity over quality. GDP also fails
to reflect the underlying sustainability of any pattern of economic activity. An economy that
grows on the basis of depleting oil reserves is spending a non-renewable asset. This ought to
be reflected in accounts, but is not.
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4. MATERIALS

Ecological building design is characterized by the use of natural materials with a minimum of
processing and transportation; and an emphasis on healthy, non-toxic specification to minimize
pollution. Ideally materials should also contribute to passive forms of environmental control.
Many attempts have been made to create a coordinated and comprehensive analysis tool for
materials in the construction industry that can enable those specifies who are minded to do so,
to make objective decisions about material selection. Many of these take a life cycle approach.
A number of the techniques are helpful, and there is ongoing improvement as information
evolves, but none are comprehensive.
Nor are they ever likely to be so.

Materials selection does not exclude any architectural style.

Figure 31.The materials
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In part this is because of the complexity of the issues but also because the ‘sustainability’ of
most materials owes much to the sourcing and handling, the way in which they are used, and
the care that goes into their detailing and maintenance.
This cannot as yet be completely covered by any analytical process that is reliant on being
uniformly applicable. A contributory factor is doubtless to do with the relationship between
products and design, and the opportunities for added value. There is still widespread ignorance
about how to use materials in their natural state and many manufacturers prefer to avoid
scrutiny. The most valuable approach in most circumstances is to be cognoscente of the issues
and have access to up-to-date guidance. It will generally be necessary to compare options and
relative impacts in a particular circumstance.
These issues therefore remain within the realm of compromise and judgment, a realm familiar to
designers. However it extends the territory such that distance, manufacture, human rights,
biodiversity and pollution might all be part of a balanced judgment. Importantly this should not
be restrictive on design, if thought about intelligently, but should open up new creative
opportunities.
“For example thinking about the future of a rare or energy intensive material is as important as
looking at its past.
The main questions to ask of a material specification choice are:
1 What is the Resource Base? – Where is it from and how much is left?
2 What is the Embodied Pollution? – What has been done to it and by whom? – There is often
an ethical component.
3 What is its Impact in Use? – What effects does it have on people and the wider environment?
4 What is its Final Destination? – What will happen to it at the end of its life?

Because decision-making time is always a premium, cannot always perform a true lifecycle
analysis.”13

13

Eddy Kryglel & Bradley Nies - Green BIM: Successful Sustainable Design with Building Information Modeling,
Pg. CCI, By Wiley Publishing, Inc., Indianapolis, Indiana, 2008
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In general it will not be practical, or possible, to arrive at definitive answers to all or any of these
considerations. Nor is it feasible for most specifiers to assess each and every component
against each and every consideration.
In the face of such limitations, more important is a genuine commitment to achieving the best
result. A basic knowledge of the issues and opportunities can readily lead to sensible
assessments and substitutions. Conversely, a basic disregard for good sense, pollution and
ethics undermines the serious advances that are possible. Ultimately, the assessment is made
by the environment.

4.1.

Resource base

Certain resources are becoming extremely rare and the use of remaining stocks should be
treated cautiously, especially where they are known to support threatened habitats or where
there are known to be uses that should take precedence.
Most rare materials used in construction can be substituted by other, less rare or renewable
materials. However, there are few absolutes. These guidelines have to be taken within the
context of what is appropriate and possible.
• Renewable materials should take precedence over nonrenewable ones.
• Reused or recycled materials or components should take precedence over equivalent ‘virgin’
elements.
• Sourcing of materials from areas that are particularly fragile – in respect of their aesthetic,
community or ecology should be avoided.
• Materials with significant reserves remaining should be used in preference to those with
smaller reserves.
• Materials should be used as efficiently as possible and allow for their eventual reuse or
recovery especially where using a material with minimal reserves.

Many metals commonly used in the construction industry have extremely limited estimated
reserves. World Resource Institute estimates suggest that we may have only a further 10–12
years supply of lead and zinc. This compares poorly with an estimated 210-year supply of
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bauxite – the main source of aluminum, which would be a good substitute in most
circumstances. Also, recycling of aluminum is extremely well developed. Most plastics derive
from the world’s oil reserves. The use of recycled plastic components makes environmental
sense, except where recycling contributes to additional and avoidable pollution. However, many
recycled materials remain more expensive than ‘virgin’ equivalents and meeting appropriate
building standards may require pre-planning, which should be allowed for. Huge damage is
done to the local and global environment and to the health of workers and others through the
extraction, production and distribution that make up the construction industry supply chain.
Some manufacturers are involved in ethically questionable practices, whilst others have explicit
and forward thinking policies on environmental and social issues and may be willing to provide
good information on their impacts, and strategies. It is up to specify and to determine the
relevance and priorities. It is notable that purchaser power is increasingly responsible for
changes in government policy and that increasing numbers of companies are developing
guidelines to address their responsibilities. All materials contain embodied energy, which is a
form of embodied pollution, but many conventional building materials also contain additional
elements, as a consequence of chemical processing, which are known to be toxic to humans
and or wildlife. This includes concrete, PVC, MDF, most glues, paints and finishes. This
“embodied pollution” can impact throughout the product life; on employees in the manufacturing
process, to building occupants through off-gassing or leaching in use and eventual pollution
through recycling or disposal.

4.2.

Prism mixed development

Despite being in the centre of a German city and having to comply with stringent building control
and fire regulations, this nine-storey mixed development manages to achieve a very high
standard of specification in terms of environmentally sound materials – notably the finishes.
Where possible, floors are of mass timber to form an equivalent to concrete beam and block
flooring. Concrete is used only where absolutely necessary. Timber finishes are used
throughout, and the paint and other surface treatments are all low or zero emission. This is
probably the world’s largest complex that can be defined as an ecological design project. The
ground floor is a shopping precinct, the next three floors are offices and the top floors are
residential. The inner courtyard offers a secure environment for a kindergarten, which serves
the on-site housing. All the commercial properties get their preconditioned ventilation from the
large solar atrium. Passive solar and natural ventilation strategies utilize water flows and
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planting in atrium spaces. The water strategy is based on catching, conserving and recycling on
site. This scheme sought to use as many recycled or reclaimed materials as possible, sourced
within budget and time constraints. The aluminum roof has the potential to be reused as a high
value material in perpetuity but there may be energy penalties. The housing scheme comprises
a three-storey block of flats, a row of houses and cottage flats. The block of flats face south and
the L-shaped plan forms a semi-private enclosed garden and children’s play area.

Figure 32.Prism mixed development, Nuremberg example

We need to be aware of the effects from pollution that extraction/mining/harvesting will have on
the immediate natural habitat, the flora and fauna, landscape character, pollution of ground and
surface water and reduced water table, and any particular cultural or environmental features of
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note. Also be aware of what effect site workings may have on the health and wellbeing of
workers on site. There may also be implications for the local population in terms of noise, dust,
local transport problems, disruption or nuisance generally.
Certain extraction processes are inherently efficient in resource use, whereas others are
extremely inefficient and lead to significant waste. The primary energy used in some extraction
processes is extremely high, whereas others use almost none at all. This figure is part of the
overall ‘embodied energy’ of a particular material.
Attention to waste has led to development of new manufacturing opportunities, based on waste
and off-cuts, and also to improvements in technology. There is often considerable scope for
designing out waste. Reconstituted slate and fiber boards are examples of new products from
waste. The use of a waste product in manufacturing is clearly environmentally advantageous
but should be considered in totality.
Recent improvements in stone-cutting technology, for example, are both less polluting and
hugely more efficient in turning ‘raw’ rock into useful product, whilst the opportunities for
specifying less polluting and recycled products have increased enormously.
Pollution also results from the process or processes of producing a material or product. These
can adversely affect the immediate and the wider environment.
Pollution may be airborne – via chimneys, for example, or waterborne – via watercourses, due
to seepage from buried waste for example. Highly processed components are generally to be
avoided where a lesser processed product can fulfill the same function.
Many industries have poor credentials when viewed in terms of worker health and safety. Some
existing practices deserving better precautions remain acceptable and this is particularly so in
developing countries when the most disadvantaged might be exploited. It is often best to look at
those forms of production that are inherently least hazardous.
There may be great economic benefits from local manufacture and less mystery in terms of the
impacts. Labor intensive operations are favored by some specifiers but situations should be
considered on their merits.
Recent proposals to shift the burden of taxation onto resource consumption, and away from
taxing people, are to be welcomed but it may be some time before these are implemented.
The energy used in manufacture alone renders some materials unacceptable to certain
specifiers.
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4.3.

Waste

Certain manufacturing processes, such as paint production, are hugely inefficient in resource
use and produce considerable amounts of waste, which is both toxic and has little or no further
use.
In contrast, processes such as the production of earth blocks has almost no associated waste
and any that there are can be readily returned to the site without damage to natural habitats.
Sometimes by-products can be used as input to other processes and reduce the overall waste
associated with a process.

4.4.

Recycling

A number of production processes incorporate the use of either recycles (e.g. glass) or the
waste from other processes (e.g. the use of gypsum from coal-fired power stations in
plasterboard).

4.5.

Transportation

In many cases, there are considerable transport requirements between the site of extraction and
the site of processing/ production. For some composites there will be a corresponding
accumulation in ‘transport miles’ and the consequent embodied energy and pollution.

4.6.

Distribution

Transportation of products from processing plants, to further processing plants in the case of
composite elements, to holding yards, to wholesalers or regional distribution centers, to
Builders’ Merchants and finally to site can contribute in excess of 50% of the overall embodied
energy of a particular element. It is generally high for imported materials.
Smaller, regionally based plant and distribution, and more local sourcing, will generally improve
the overall environmental burden of any particular material.
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4.7.

Packaging

A considerable amount of packaging material is used in the distribution of building materials,
very little of which is biodegradable or can be safely burned. This represents a significant waste
of resources. Whilst some materials need to be carefully protected in transit and others may be
moisture sensitive etc., there is room for improvement in the overall materials flow.
It is worthwhile requesting information from suppliers on packaging materials and overall
environmental policies.

Figure 33.Material safety

4.8.

Detailing

Timber framed windows, for example, are intrinsically more insulating than metal framed
windows, but these advantages can be rendered meaningless if the frame to wall junction is
detailed incorrectly. Timber will cope with a range of adverse climatic conditions provided it is
properly detailed.

65

Proper detailing of appropriate timber obviates the need for treatments. Much of the justification
for treatment of timber is based on a history of poor detailing that led to moisture sitting and
giving rise to mould and rot.
The use of inappropriate weather proofing materials – generally plastic paints – worked in
opposition to the natural movement of wood in response to climate. Timber is resistant to
climate as long as it does not stay wet.
Alternatively, it is robust when used completely under water – as in Venice – and cannot get dry.

4.9.

Toxicity

A wide range of commonly used products contain substances which adversely affect the health
of occupants of a building. It is often the case that the extent and severity of the risks are
contended, and the precautionary principle insufficiently invoked. Some substances that are
banned in other countries remain freely available in the United Kingdom. Others known to be
harmful are policed by health and safety initiatives such as the COSHH regulations.
Work undertaken by Fanger in Denmark brought about a sea change in the way that we look at
the indoor environment. At the time smoking was common indoors and was responsible for
significant pollution; however that aside the second biggest source was from materials used in
the indoor environment. A concern often voiced is that product information relating to health
hazards is usually derived from tests conducted on otherwise healthy people under laboratory
conditions using only one substance. The affects on those potentially most vulnerable to such
toxins, such as the elderly, children and the unborn are rarely considered. Also in reality, much
of the risk to health comes from the unknown ‘cocktail effect’ of the many chemicals present in
buildings and so information on health risks associated with isolated substances is insufficient.
Building products that are considered harmful include: many forms of paint and varnish,
formaldehyde in resin bonded boards like plywood, chipboard and some foam products, vinyl
products such as flooring tiles, most timber treatments.

4.10.

Passive environmental control

An important aspect of achieving comfort in buildings is attention to thermal and moisture mass.
Sustainable design places an emphasis on maximizing comfort and energy efficiency
simultaneously and, in combination with appropriate ventilation requirements, preventing those
conditions that are associated with ill-health. This can be aided by the appropriate, climate
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dependent, use of thermal mass. The thermal storage capacity of materials and the concept of
thermal mass are widely understood. Human beings sense temperature as a combination of air
temperature, modified by the air velocity, and radiation from, or to, surrounding surfaces.
Heavyweight materials can be used in a building (earth is ideal) to regulate and balance the
thermal fluctuations in a building and to avoid rapid swings in temperature.
Creating warm surface temperatures allows for lower air temperatures, creating fresher
environments and reduced ventilation heat loss.
Avoiding cold surfaces, especially vertical surfaces, also avoids draughts. Warm surfaces also
reduce the risk of surface condensation and mould.
In contrast, heavyweight buildings take longer to heat up and cool down, but this ‘thermal lag’
can be designed to complement the occupancy patterns and can be usefully combined with
passive solar design. In general heavy thermal mass is most appropriate for buildings that are
occupied for long periods, and in particular where overheating is a problem.
Lightweight constructions tend to heat up quickly and cool down quickly, and are therefore ideal
for quick response situations where heating is not needed all the time. Hybrid structures exist
where thermal mass is incorporated into an otherwise lightweight structure, such as a solid
ground floor or central core.
These buildings, if correctly designed, can possess the best characteristics of lightweight and
heavyweight construction.

4.11.

Moisture mass

Moisture mass relies not on density, but on hygroscopicity.
“Hygroscopicity is the capacity of a product (e.g. cargo, packaging material) to react to the
moisture content of the air by absorbing or releasing water vapor. Of decisive significance for
the absorption or release of water vapor is the water content of a product.”14
Hygroscopicity is the capacity of materials to absorb and re-emit ambient moisture vapor. This
capacity enables certain materials to regulate the relative humidity in the indoor climate, by
absorbing moisture when the humidity rises and emitting it when the air becomes dry,
smoothing out peaks and troughs, in much the same way as thermal mass regulates
temperature. As extremes of relative humidity are linked to a number of health problems,
moisture mass performs a valuable function in health terms.

14

http://www.tis-gdv.de/tis_e/misc/hygro.htm
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Moisture regulation reduces the potentially harmful developments of organisms and
atmospheric conditions which occur at the extremes of relative humidity.
Materials such as timber, plaster, earth and textiles have hygroscopic properties, but it is
important that these are not impaired by inappropriate, impervious coatings, such as
conventional varnishes, paints, stabilizers and others.

4.12.

Moisture transfuse construction

Another strategy for maintaining a balanced relative humidity – in addition to adequate
ventilation – is the use of moisture transfuse, often mistakenly called ‘breathing’ external fabrics.
They are more accurately ‘sweating constructions’ and the concept is most simply understood
by comparison with the human body.
Without porous skins we would die. We are most comfortable in clothing that allows moisture to
pass through it and the sportswear industry has developed fabrics to deal with this.
Similarly from an ecological perspective the ability of a building to allow and encourage moisture
to move from inside to outside using natural forces of vapor pressure gradient enables a
significant reduction in mechanical systems.
These natural forces allow moisture to naturally and passively diffuse from the inside to the
outside of a building in response to a vapor pressure gradient. This relies on the surfaces being
left uncoated, or coated in vapor permeable finishes.

***

The construction industry is the second largest consumer of raw materials, after the food
industry. There is a considerable amount that could be done to reduce the consumption rate.
In addition the majority of materials are highly processed with additives that are unstable and
may present problems at the end of their useful life. There is significant untapped potential to
reduce the overall impact of materials by:
• Innovation of new or traditional materials that are nonpolluting at the end of their useful life
• Improved detailing such that materials do not require to be treated in such a way as to be
difficult to deal with at the end of their useful life
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• Increasing the inherent durability of buildings and components
• Reducing waste through improved design and construction processes
• Extending the useful life of materials by the re-use and recycling of materials and components
to achieve this, a systematic approach to material specification and design is needed. The order
of preference is: innovate, reduce, repair, re-use, recycling and energy recovery.
It is important to look at the inherent durability, and the quality of a material, and to detail it so as
to enhance the durability as far as possible. There is good information available on detailing to
enhance durability, but materials and components have got to be worth reusing, and this place
an emphasis on the specification of good quality materials in the first instance.

4.13.

Maintenance

‘Maintenance free’ buildings are increasingly sought by clients anxious to minimize the running
costs associated with built developments. This is not surprising given the backlog of poorly
detailed and inappropriately managed buildings that resulted in a legacy of high maintenance.
A relevant example is poorly selected, detailed and inappropriately treated timber, which
unfortunately gave a bad reputation in the 70s and 80s to an essentially benign material that is
easily maintained if properly selected, detailed and treated, if at all, with moisture open finishes.
This became a significant maintenance issue because remediation invariably involved a difficult
process of paint removal using even more toxic substances and then re-application so that the
cycle could begin and fail again.
Some designers have returned to designing with timber basing their detailing on traditional
techniques from countries where timber use is the norm such as Norway. Sadly timber itself has
now become design rhetoric for those wanting to be seen to be delivering sustainable buildings
and most of this is being undertaken without adequate selection, detailing and treatment
experience. This is increasingly resulting in a return to the poor appearance and high
maintenance that we have seen before and is highly likely to feed another inappropriate overreaction against it.
It is vitally important that the industry recognizes that planned maintenance is likely to be an
essential pre-requisite of sustainability for most products and services. ‘Maintenance free’ often
describes components that are simply ‘non-maintainable’ and need to be disposed of in total
when one part fails.
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Common examples of this are PVC joinery and cladding panels, as opposed to timber joinery
elements and cladding boards. It is infinitely preferable to use the appropriate materials,
components and treatments in such a way that they are easily maintainable and which, with a
little attention, will tend to be much more durable (and cost effective) than their maintenance
free counterparts.
A building can be viewed as a series of layers with different life pans. The overall structure
might be expected to last 100 years or more, the external skin 50 years, the internal partitioning
20 years, and elements of the services 10 years.
Fit-out, decoration and equipment cycles are often less than 5 years.
Ideally a building could be conceived and detailed in a series of technically discreet ‘layers’ to
reflect these life pans.
This would optimize the potential for maintainability and re-use, and avoid the risk of elements
of the building being removed prematurely.
The elements with shortest lifespan could be adjusted or replaced without unduly affecting more
durable layers. This principle can also be usefully applied to areas of a building – internal or
external – that suffer differential levels of wear and tear such that they can be maintained or
replaced independently.

Figure 34.Building maintenance process

When no re-use or recycling is envisaged for a component, it is better to opt for organic, that is,
biodegradable materials so that these can be re-absorbed into the earth by the natural cycle of
decay, at the end of their useful life. It is very important to note that many coatings and
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preservatives transform otherwise ‘natural’ materials into toxic waste (e.g. most conventional
preservative treated timber) that is no longer harmlessly biodegradable and must be disposed of
by regulated means.

4.14.

5R

The options available to designers can be summarized as the 5 Rs: Refuse, Reduce, Re-use,
Recycle, Repair.
Refusing-represents the ultimate sanction – setting guidelines on what is and is not acceptable
based on best possible information. It may involve declining unethical work or establishing and
overseeing a policy.
Reducing-the amount of any resource: materials, space or elements does not need detract
from a good design solution. Reducing the amount of mechanical services is increasingly a
design aspiration.
Reuse-of buildings and materials is a serious resource issue. It requires attention to flexibility,
the opportunities for future extension or reduction and awareness of the different layers of a
building and how they wear. Design for re-use involves consideration of the material and jointing
technique so as to enable re-use and replacement of components, either in part or in whole.
Components have to be worth reusing to enable a market for re-used goods to develop, and
easy enough to re-use to make it profitable to do so. These considerations tend to favor
modular construction. A good example is the use of lime mortar which enables bricks to be reused, whereas cement mortar is often too hard and makes such re-use extremely difficult and
not cost effective.
It is significantly easier to reclaim components when attention has been given to this at the
design stage.
Recycle-Where the re-use of a component is not possible, it may be possible to recycle it in
whole or parts. Glass, copper and zinc are examples of materials that are partly recycled, and
paper is increasingly used as in insulation material, but there is huge scope to increase this.
Building using recycled materials is a matter of much current attention.
Repair-We have grown used to a culture in which we expect minimum maintenance of our
habitat – buildings and gardens. In truth this is unrealistic and not just in the field of ecological
design. However, a consequence of our expectation is reduced life of many components –
which is wasteful – and the substitution of polluting materials such as PVC and timber
treatments and coatings in place of regular care.
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5. CONSTRUCTION PROCESSES

There are two principal strands of concern with regard to sustainable construction and process.
One relates to the activity involved on site, to ensure that this is undertaken in an
environmentally sound manner. Most available guidance has been focused here. Initiatives such
as ‘considerate constructors’ and ‘CEEQUAL’ are helpful in promoting and monitoring the
attitude and methods for delivering buildings attentive to the environment and to neighbors
rights and needs. They provide good guidance on site management. They are increasing used
as contractual requirements. It is not unusual now to see construction sites adorned with flower
boxes, although the presence of these, or ‘green’ hoardings, doesn’t guarantee good practice.
The image of the construction industry has changed dramatically. Health and safety and job
security were early targets and this has been followed by voluntary schemes which include
environment targets. These are now used routinely by most major builders.
Significantly less attention is generally given to the second strand: ensuring that projects
themselves are delivered in accordance with the aspirations for sustainable development. There
is generic guidance available on only a limited range of aspects.
Appropriate and aware strategies throughout the process of procurement, design, tender, cost
review and handover, for instance, have the potential to underpin aspirations, whilst lack of
attention to future management can undermine. Problems can arise from the outset with lack of
attention to those most affected, or because members of the design team fail to take seriously a
client’s aspirations, have different priorities or inadequate knowledge. Lessons can be learned
through a coordinated approach to feedback and this can be fed forward into future projects.
The key issues that require attention in relation to the process of sustainable construction are:
• The delivery of the aspirations for a building from inception to handover and beyond, such that
it can meet the increasingly common social expectation that it is an appropriate development.
• The process of construction itself, to ensure that the methods of building and the impact of
construction on the community and the environment – both local and global – is as benign as
possible.
• The process of feedback so that experiences can be shared and contribute to continual
improvement.
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The dearth of information on the delivery of sustainability objectives of projects is surprising,
given the far-reaching and long-term impact. It probably stems from the fact that project
managers have not yet embraced the sustainability agenda constructively.
Often, the sustainability aspirations are the most vulnerable throughout the design and tender
phase, with trepidation on the part of designers, great pressure on cost targets, often with
inadequate information, and pressures on time often threatening aspects of environmental
quality. This is especially true when teams are inexperienced in dealing with the issues. Matters
arising before, throughout and after operations on site are all relevant.
The effect of any compromises will inevitably depend on the aspirations at the start-out. It is
vitally important, and necessary, to start with high aspirations and to involve the widest range of
interests in the design process. A project with low expectations and little support will find it
difficult to withstand the wide range of pressures and be unlikely to have green credentials at all
by the time it is delivered. These pressures cannot be underestimated. For an inexperienced
client or design team it will be helpful to employ a specialist to set the aspirations and to oversee
their progress throughout the construction period. For clients it is necessary to seek real
evidence of delivering sustainable projects, as many more people now claim this experience
than can factually support it.

Woodhouse Medical Centre, Sheffield
Architects: Robert and Brenda Vale, 1989

Construction processes 333 Woodhouse Medical Centre (WMC, 640m2 gross) is the smallest
building studied in PROBE. The single-storey medical centre on the outskirts of Sheffield is
domestic in scale and construction. It was commissioned from Robert and Brenda Vale by two
medical and one dental practice and is divided into three individual units. Opened in 1989, it
was built to very high standards of insulation (wall U-value 0.2 W/m2K, roof U-value 0.1 W/m2K)
and includes several other low-energy features, such as mechanical ventilation and heat
recovery, gas condensing boilers and low-energy lighting. It was also completed within the strict
financial and spatial constraints of the local Health Commission, with no additional funding for
the low-energy features.
WMC has the lowest CO2 emissions per square meter of any of the PROBE buildings. It is well
liked by occupants despite several gaps in their understanding of the design intent – which
appeared to stem from little contact between the designers and the building’s end-users during
and after handover. For example, the heat recovery room ventilation units were generally
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assumed by users to provide a form of year-round air conditioning, and hence to provide
improved summer comfort. In fact, they had no bypass, so would actually tend to increase air
temperatures.
Similarly, the natural ventilation strategy relied on open able windows to promote the stack
effect through the corridor and if necessary to cross-ventilate with outlets through open able roof
windows near the ridge in corridors and public areas.
However, the roof windows were not used because they are high up and impossible to reach. In
addition, the intended cross-ventilation of doctors’ surgeries via high-level windows to the
corridors proved impossible owing to the need for acoustic privacy.
One practice decided to retrofit split DX air-conditioning room units in a number of spaces.
Day lighting levels within the building are poor, resulting in a high use of electric lighting in the
building with the exception of the central corridor, where the lighting levels were high.
Yet, despite this, the Woodhouse Medical Centre achieves an outstandingly low heating and
electrical lighting use.

Figure 35.Woodhouse Medical Centre
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5.1.

Key issues

The following five attributes are vital considerations in any project:

1. Stewardship of projects is a vital and overarching aspect in delivering, both in the first
instance but also in ensuring their performance over time. Too many aspirations for
sustainable projects are undermined by failure to identify appropriate targets, tools and
benchmarks, or to look to long-term manageability.

2.

Support citizens – try to find out what is necessary and what do they need, including here
anyone who is ready to take part even just with ideas.

3. Conserve and Enhance Biodiversity and Structural Complexity of Forests – try to be
careful when using materials and also be careful to not disturb the improvement of the
variety of flora and fauna. Create green environments and save the existing ones.

4.

Save the main resources – water, energy, nature habitants and also greenery. This
includes the money saving also.

5. Plan the whole process – try to not get unwanted effects during the process, like
environmental high level pollution.
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Donald Dewar Leisure Centre, Drumchapel, Glasgow
Architects: Glasgow City Council, 1999

The Drumchapel project was the first proposed for dynamic insulation in the UK. The McLaren
project, however, was the first to be built and the Drumchapel project was able to benefit
immensely from the experience gained.
The design team, building control officers and contractors all made visits to McLaren in order to
learn about the do’s and don’ts of detailing, constructing and commissioning airtight roof voids,
etc. Operation and maintenance training for Drumchapel staff is to be undertaken jointly by the
architects of the two buildings.
The intention of the training is to familiarize staff with the basic principles of the approach, but
also the operational regimes.
The aim is to move the staff away from the misguided belief that buildings are self-regulating,
and to show that their attention and intervention can have an important positive or negative
influence on comfort levels and energy efficiency. Interestingly, during a hot spell in 2005
complaints were received that the fitness suite, which was designed with culvert ventilation to
avoid the need for air-conditioning, was too hot.
The client phoned a number of other fitness suites with air-conditioning and found that all of
them were also overheating – a reminder not to blame the innovative technology.

5.2.

Setting the aspirations

The outset of the project is likely to be the time of greatest aspiration in respect of environmental
quality and sustainability objectives for client, architect or, occasionally, both.
The level of understanding of, and commitment to, the sustainability agenda will vary. It is useful
to identify the level of commitment on the part of the client (this may, for example, take the form
of a model brief or a design quality framework) and then ensure that this is fully translated into
the design.
All projects will tend to find aspirations above the legislative minimum are at risk and it is likely
that important aspects will be undermined as it progresses from first thoughts to completed
building.
However, much can be achieved with appropriate guidance.
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5.3.

Outset

It will be useful at this stage to agree to:
• Design in interdisciplinary manner
• Make the landscape and biodiversity fundamental to the design
• Optimize passive use of building form and fabric
• Minimize expenditure on building services through passive design
• A sustainable development policy statement
• Seek the best possible guidance on sustainability issues to ensure a contemporary and holistic
approach
• Consult with stakeholders, including future user groups
• Think long term
• Adopt life-cycle costing
• Use healthy and benign materials
• Set targets – for energy and water consumption, percentage of local and reused/recycled
materials
• Be prepared to innovate with the right advice
• Avoid gimmicks and over-sizing
• Think through building control and management
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• Develop, early on, a handover strategy with the eventual user
• A feedback strategy (including post-occupancy appraisal) and terms of engagement
• Meet regularly during the defects liability period.

A commitment to, and planning for, community consultation will assist in making a project run
more smoothly and potentially contribute to long-term quality and security. This is important, as
concern for security of a project after handover can sometimes be a principal determining factor
of many aspects. Community consultation can enhance a project but also enhance the
community by:
• Providing the opportunity for a community to broaden its horizons and providing hands-on
experience
• Bringing people together from otherwise diverse experiences and walks of life and enhancing
a sense of community – for example, Eco City in Belfast, where children lived physically close
together separated by peace walls
• Providing a community with a sense of ownership which will potentially be passed on from
generation to generation.

5.4.

Protecting the aspiration

At this stage every aspect of the design team job has to be viewed through a sustainability filter:
money, materials, lighting, controls, landscape, fabric, form, orientation, energy, fire protection,
heating, waste, IT, ventilation, cooling, transport, water provision, coordination, changing
legislation, policy, building management. This is the point at which to achieve a truly sustainable
project.
All of the design team will be required to negotiate and agree to resolve cross-cutting issues.
The client, quantity surveyor, environmental engineer, services engineer and project manager
have to take on board issues of design for manageability and life-cycle costing; the indoor
environmental impact of materials needs to be discussed; the design quality and energy aspects
of lighting strategies need to be agreed; a biodiversity strategy and a transport plan may need to
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be placed firmly on the agenda; and the importance of construction details and build quality,
such as air-tightness detailing, and eventual deconstruction need to be considered.
Failure to make these a core aspect of the detailed design will have already undermined the
aspirations. It is not possible to overestimate how difficult it is; this is why I wrote this book!
However, the industry has already moved a very long way and this trend is not reversible. This
is the time at which benchmarks of performance, labeling of materials, products, building and
process need to be agreed and, for many, some potentially new knowledge acquired.
All construction activity affects wildlife and plant species. In building terms, most protection is
given to green field sites and yet there is no evidence that these are by their nature most
interesting or diverse, or that our current knowledge is adequate to protect the biodiversity
increasingly apparent in the urban/brown field environment. Biodiversity action plans are
increasingly used as a guide to positive measures that may include rehabilitation of degraded
habitats or the creation of new habitats. This is an area where there has been significant
development of guidance in the last decade.
Much is to be gained or lost during the period of delivery of the building itself. The process of
construction is often a fairly lengthy one and can be a major pollutant at all levels from local to
global. Attention to the sensitivities of local people is important in helping a project run smoothly.
Establishing controls within the routine of the site operations will be beneficial:
• Unique or unusual elements, materials, products or services systems should by this stage
have been fully explained. However, a site has a large and ever-increasing work-force and key
issues should be part of the induction process for new site staff (this is required for health and
safety, and could be included with it).
• Environmental issues regarding the building being delivered and the construction related
activities on site should be a permanent agenda item.
• Within reason, all relevant subcontractors should have explanations of key environmental
elements and have the important installation aspects highlighted.
• Monitoring, checking and testing routines should be established at the outset.
Particular attention should be paid to the commissioning operations – not just of innovative
technology, but also of the routine ones, as they can also undermine a system. Attention is
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required to commissioning a building for different operational requirements and different
seasons.
• Checking that products are of the required quality, and that they work as specified and operate
according to the manufacturer’s recommendations is essential.
Early involvement of the building users and operation/ maintenance staff will be beneficial. It will
become clear at this point how important it was to specify all the testing regimes at the tender
period and for these to have been cost out and accounted for.

5.5.

Handover

At the handover stage the client needs support to be able to use the building appropriately and
not misuse or undermine the aspirations through lack of knowledge or understanding of its
intent and potential.
The point of formal handover should be very soft, with training and involvement of users and
operation/maintenance staff before handover and a ‘hand-holding’ exercise by the design team
and specialist technology/materials installers afterwards.
Essential training is needed for all who can contribute to the smooth and effective annual usage
cycles. It should have been written into the original contract.
Once the building is under operation there is value in the design team maintaining a direct
interest – and this should be properly resourced.
Best practice examples show that significant savings, on energy and maintenance costs, can be
achieved through effective feedback.
In particular, users should be made aware of the difference between snagging and defects
(which are design team responsibilities) and operation and maintenance (which are client
responsibilities from the moment of handover).
Whilst a health and safety file will contain most of the handbook and operational manuals, it is
good practice for these to be indexed and presented in a manner which the client can navigate.
The contract will contain clauses relating to appropriate levels of training, but it is not unusual in
the last-minute rush to handover for training to be more rudimentary than it should be. It is not
adequate for one representative of a specific aspect of a building to talk to one representative of
the user.
Training should involve as many potential operational staff as possible, and refresher inputs
should also be considered.
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5.6.

After practical completion

The interface between completion of a project on site, handover and ongoing operation and
maintenance is a key point in the procurement process.
If client, design team and contractor have been attentive to the issues and requirements, then
the building will be delivered as intended.
However, the first period of occupation involves a learning curve as well. A lack of
understanding of controls, regimes or design parameters can reduce their efficiency or
undermine them altogether.
This is where sustainability as a process and not a product is really demonstrated.

5.7.

Operation and maintenance

The critical point in the cycle of procurement is when the building becomes the full responsibility
of the client and users. No architect or contractor can deliver a sustainable building.
Achievement is a complex interaction of design, designed manageability, client commitment and
user understanding. The client needs to understand the various cycles of building management
and the difference between routine operation/maintenance and contractual issues relating to
snagging and defects. There will be daily, weekly, seasonal and annual routines. These can be
identified either in a manufacturer’s instructions or in the design team’s handbook or advisory
documentation. The procedures required will depend on the project size and could extend from
identified responsibilities and a good log book to full quality assurance. Identifying the right scale
is important to success.
Failure to implement these regimes can negate the warranty for products or services. Buildings,
like cars, will also have running problems if they are not well looked after, but ownership of
problems is often less clear. It can be advisable to retain the services of installation companies
throughout a handover period in order that problems arising (snagging, defect or maintenance
issues) are clearly owned. It is not unknown for companies to walk away from a repair or making
good obligation by claiming that it was a maintenance shortcoming rather than a defect. Some
design teams now ask to be retained beyond handover to assist in the induction of staff into
building-friendly operation and maintenance.
These acts as a two-way dialogue, as the design team gain the benefit of feedback as to how
the building is performing.
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Figure 36.Operation and maintenance

5.8.

Monitoring

There is significant benefit in monitoring key aspects of a building’s resource usage (energy,
water, waste materials, etc.). The benefits of identifying problems at an early stage can be
substantial.
Effective feedback on how a building is operating technically, in terms of human mechanics,
spatial organization, ease of management and communication, has a large potential for
resource saving in it.
As organizations become increasingly subject to analysis with regard to their environmental
impact, sustainability and corporate social responsibility, the performance of their buildings,
along with their transport strategies, is being brought into sharp focus.
There is increasing expectation that companies will understand and seek to mitigate adverse
environmental impacts, and to optimize their performance for users, clients, neighbors and other
stakeholders. The use of building log books is part of this.
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6. URBAN ECOLOGY

Figure 37.The city and ecology involvement

Only by serious attention to developing appropriate strategies, and real action at an urban scale,
can pressures on the natural environment and on resources be alleviated, and some prospect of
sustainable living is established for urban and rural communities. The benefits could be reaped
immediately.

6.1.

What is urban ecology?

Two defining aspects of the twentieth century were the transition to a predominantly urban
civilization and the unsustainable exponential growth in human consumption of the earth’s nonrenewable resources. Fifty per cent of the world’s people now live in cities, and this is
increasing. The combined outcome has been to significantly change our communities, generate
unprecedented waste and pollution, and create adverse effects on health and biodiversity. It
need not be so.
Urban ecology is an attempt to develop strategies for living, that allow us to fulfill social and
community needs and aspirations whilst living within the carrying capacity of the earth. It is a
response to the worldwide unsustainable patterns of growth that are now the norm, in a context
of humankind as a predominantly urban species, dependent on the space around us.
Urban ecology seeks to develop long-term sustainable solutions to the critical problems that our
contemporary living patterns generate.
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It aims to create a balance between urban and rural environments, and to provide for the real
needs, requirements and aspirations of communities. The challenge of the development of
settlements in the twenty-first century is to do much more with much less, to make less mess, to
maintain connections to, and respect for, the natural systems that ultimately sustain us, and to
retain, invent or rediscover social mechanisms that benefit our life quality.
There is much talk of sustainability as a combination of economic, environmental and social
aspects. It is vital that we now find and show the linkages that can allow us to pursue
appropriate development. There is a direct link between the appropriate design of our
settlements and the impacts of our activities on the natural world. The contemporary
understanding is that the situation we find ourselves in would be best resolved by an ecological
approach.
Urban ecology represents a powerful example of the maturing of the environmental debate from
technology issues to embrace quality, material, economic and social elements. There are a
number of excellent flagship projects. They are recognizable, on the one hand, by the active
engagement from the bottom up of collectives of committed individuals to design appropriate
ways of living – the eco-city or eco-village; and on the other hand, and increasingly, by a
strategic top-down approach, with strong objectives and clearly formulated programs. They are
underpinned by a genuine commitment to the benefits of community involvement, the use of
quality control tools and environmental targets that exceed mandatory requirements and
challenge contemporary norms such as extensive car ownership.
The agenda is a wholly positive one that perceives the need for a radical change in our
construction activity such that it is a force for better communities, economies and ecology.

6.2.

Global context

The problems associated with human population pressure are not strictly urban or rural. Neither
are they limited by continent or by income. Urban and rural poverty is a human tragedy. Rural
poverty and strife imposes severe pressures on populations and the need to search further
afield for resources. This has been the major driver of urban flow, a core issue raised by the
Club of Rome and the Brundtland reports in the 1970s and 1980s.
Throughout the world industrialization draws populations from the countryside with the promise
of more opportunities for work and better wages – often weakening traditional social/family
bonds and triggering concerns about breakdown of communities, citizenship and care of the
most vulnerable. The countryside is stripped of its most able-bodied, depressing its economy
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even further, and accelerating migration to towns and cities. In the cities, this influx leads to
overcrowding. Inadequate infrastructure combined with pollution, poor drainage, lack of good
water supplies, poverty and slum conditions lead to disease. The resulting buildings are often
resource intensive and have not traditionally responded to the natural environment. The wealthy
invent the suburb. Gradually, public health legislation delivers improvements in water supply
and drainage, and planning controls for buildings are introduced. However, the environmental
health and pollution problems take generations to resolve. Nothing has yet adequately
addressed the problem of migration into cities. It remains unresolved despite decades of
concern. Today, all over the world, people travel significant distances on a daily basis, often
between major conurbations to pursue jobs and wages unavailable locally. Yet nearly 50% of
the poorest people live in cities, confounding the original driver.
Wealth generation is also a fact of development. But wealth imposes different sorts of
environmental, social and economic burdens. Notably, an abundance of wealth and
international trade has decimated the global resource base.
A spiral of escalating resource consumption also generates the need to search further afield for
resources, but imposes additional problems of waste and pollution management.
The widening recognition of the problems means that throughout the world there are now
widespread initiatives to change unsustainable patterns of development.
Solutions are required that deliver living conditions and quality of life that are not just affordable
and socially acceptable, but which generate continual improvement. Solutions must reflect the
limits to growth and the opportunities for development through improved effectiveness in the use
of resources. There is an undeniable moral imperative for a fairer distribution of resources.
The well-catalogued disturbance of ecosystems by humankind, in particular throughout the last
century, and its impacts on climate and biodiversity are also evident. Viable solutions are
needed that halt the current rate of destruction of natural habitats.
“We are in a position to reverse the trend and enhance natural biodiversity.
To do so, it is necessary to pursue much better management of the built environment in a
coordinated process that recognizes the importance of using resources more effectively,
supporting communities, enhancing biodiversity, creating healthy environments and minimizing
pollution.”15

15

Cliff Moughtin - URBAN DESIGN Green Dimensions, Second Edition, Pg. CCXVII, Published by Peter Shirley,
2005
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Emscher Park, Germany
Various architects, late 1990s

Urbanization is leading to the development of conurbations where adjacent cities, each with
their expanding suburbia and road networks, can hardly be distinguished. Emscher Park is
brownfields redevelopment on a very big scale and a big achievement in now day’s urbanism.
Emscher Park is an initiative to overcome the problems associated with this kind of
development in a major urban region centered on the Ems Canal, running parallel and to the
north of the Ruhr Valley and stretching between Dortmund and Düsseldorf.
The motivation was to green the area and give each city back its own identity. In a massive
community participation exercise and with a plethora of architects, landscape designers and
engineers, the 10-year initiative set about a mammoth redevelopment exercise.
It has involved a combination of enlightened and exciting infrastructural landscaping, including
the imaginative use of old buildings and factories and a mix of refurbished and new buildings all
focused on iconic structures and landmarks – at least one for each city area.
Initiatives include:
• A sub-aqua centre in disused mine works
• A new school, at Gelsenkirchen, designed by the children in a giant model
• Eco-housing at Kamen, based around community design workshops
• Water and plant landscape design generated by workshop participation
• Super-innovative building competitions resulting in projects such as the Herne city centre
college under glass.

Figure 38.Emscher Park
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6.3.

Communities

Buildings and the built environment have a crucial impact on the physical and economic health
and well-being of individuals, communities and organizations.
Where the built environment contributes to ill-health and disaffection, to alienation and
excessive financial liability, and where it undermines community, then it is unwelcome and
undesirable.
Given the evident problems in many communities, significant improvements are clearly possible
and urgently necessary.
Approaches to housing provision in place in our neighbor countries are ahead of us in many
respects. They are actively seeking to create sustainable communities by consideration of
space use, interaction, intra-generational equity, the natural environment, resource
effectiveness and flexibility.
Those that place client involvement (including those in housing need) at the core of
development strategies, rather than leaving decisions to a few centralized and private
organizations, are proving extremely successful in building successful communities.

6.4.

Urban environment

There is no universally agreed definition of a city or urban environment. Until recently, in
England a city was a settlement with a cathedral. In Germany a city is defined simply by
population size.
Many modern cities would defy definition. No two cities are alike. For every common factor that
can be drawn, another city will break the mould. Also, urban environments are in a constant and
rapid flux of development, degeneration and regeneration.
Historically, people gathered for religion, trade, protection, relationships and resources.
Settlements developed at distances defined by mode of transport and radius of travel – initially
walking, then cart, horse, bicycle, train and car. The physical patterns of market towns are still
visible in developed and developing countries.
In developed countries the car has now dominated for 50 years and the pattern is being
reproduced across the globe. Perhaps a defining development in the growth of the settlement
was when people no longer felt satisfied to travel to the local focal point of trade, romance,
religion and resources, but instead bypassed these in search of ever more exotic alternatives
and, perhaps, the city bypass exemplifies the change.
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The locus of activity is still largely defined by transport and in an age of cheap oil this is now
global. But the change in communication technology is also important and beginning to define
new communities. The gathering place of society has changed from tap and hearth to enetworks.

Figure 39.Street Scene in Thailand

Figure 40.St. Stefan – Montenegro
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Figure 41.Prishtina – Kosova
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Figure 42.Belgrade – Serbia

Figure 43.Barcelona – Spain

Culemborg, Netherlands
Master plan: Joachim Eble Architects, 2004-now

This high-density, low-rise development in eastern Netherlands was the brainchild of one
individual, Marlene Captain. She has driven the project forward against some opposition and
many funding difficulties. It is now two-thirds complete, and an exemplar of urban ecology.
It consists of a varied housing mix, a school, a library, theatre, workshops, offices and shops.
The development sits adjacent to a main railway station and is car free.
The project exploits solar energy passively and actively throughout. The infrastructural use of
water and trees is routine in the Netherlands and here successfully encourages productive
gardening.
There is a policy of environmentally sound materials and an interest in healthy building design,
including innovative building techniques from self-build straw bale to terrace houses under glass
and a series of sun-scoop courtyards.
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As with many projects in the Netherlands, the democratic basis of the development is valued
and locally determined policy-making is an integral part of the whole scheme.

Figure 44.Culemborg, Netherlands

6.5.

Urban ecology in history

Rules and comments on city planning go back to ancient times, but self-conscious ‘urbanism’ is
thought to be an invention of Ildefonso Cerdá, referring to Barcelona in the 1850s.
The onset of contagious diseases and epidemics in the nineteenth century led to engineering
and infrastructure taking the ascendancy over architecture and landscape priorities in city
planning.
Stübben established rules that became the first modern town-planning tools and drove a
reliance on solid building blocks, rather than the streets, planted public squares and private
courtyards of seventeenth century London.
Baumeister led a movement that made traffic the key to urban planning, and roads became
synonymous with open space.
After Vitruvius and Alberti, Sitte is regarded as a major force in defining urban aesthetics and
city planning. His thesis was ‘to go to school with Nature and the old masters also in matters of
town planning’.
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6.6.

Post-industrial cities

The problems associated with human settlement have multiplied post-industrially. Many people
have sought physical and social models and patterns of development as a consequence of
disquiet about their environments. Solutions largely evade us. The aspiration for the modern
town began when industrialists, such as Lever, Cadbury and Rowntree, became interested in
architecture and town planning.
They were particularly interested in the provision of quality social housing for their workers that
integrated town and country. Around the same time, the Arts and Craft Movement was
promoting ‘decency of surroundings’.
Bournville’s architect/planner designed terraces and semi-detached cottages with garden areas
and allotments to allow families to grow their own fresh food. This approach was to develop into
the Garden City Movement of the early twentieth century.
The Le Corbusier-driven interest in urban form based on militaristic concerns – high-rise blocks
presented a smaller target to aerial bombers – struck a chord after World War II and has
influenced social housing worldwide ever since.
A focus on physical planning and traffic from pre-World War I – with visions of multi-layered
streets and flying machines – continued to influence city planning into the 1970s, with the idea
that vehicles and pedestrians should be separated vertically. This is evidenced in Cumbernauld
Town Centre and the former Bull Ring, Birmingham. However, the critique of this approach was
forming as early as 1947.

6.7.

The systems approach to cities

As long as the trend toward urban living continues, and it shows no sign of abating, it is crucially
important that we reduce the burden cities impose to a level that can be sustainably managed in
coexistence with the hinterland. Dense conurbations rely on drawing in resources from their
surroundings, and need throughputs of food, water, energy and materials in excess of their
capacity to produce or resource.
They generate waste and sewage in excess of what they manage and, because in densely
populated areas waste is a hazard not a resource, are dependent on remote disposal. They are
energy intensive due to the effort of moving resources and waste.
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They provide a one-way (linear) route for nutrients – nitrogen, phosphorus and potassium –
which is mostly diluted and lost in sewage.
Meanwhile, urban and rural communities increase their dependence on the manufacture and
transport of energy intensive farming, including expensive fertilizers to replenish the losses.
Water is threatened in a number of conurbations, with pressure on aquifers threatening urban
and rural communities.
It is vital that efficiencies and clean processes are found to turn current ‘linear’ systems in cities
to closed cycles approaching ever-increasing autonomous management. Giradet’s book is an
essential source of information.

6.8.

Urban form

The traditional urban city block is well exemplified by Barcelona, with its six-storey, 100-m deep
blocks with 50m internal courtyards. To replace housing with equivalent accommodation in the
central courtyard would require a skyscraper of 36 stories.
Leslie Martin clearly demonstrated that the whole of Manhattan could be put into six stories on
its perimeter with better shelter and better mix of private and public outdoor area.

Figure 45.Comparison of Barcelona and New York residential densities
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Schafbrühl, Nr. Tübingen
Architects: Joachim Eble Architects, 1985

This development on the outskirts of Tübingen in south Germany was one of the very first major
residential ecological design projects in the world and possibly stands as the first modern
example of urban ecology. The project of 220 houses was completed in 1985.
It resulted from the desire of a group of families, interested in Rudolph Steiner’s philosophy, to
develop their own housing.
The development, which takes its aesthetics from a nearby traditional village, represented a
break from the tendency to high-rise development.
Yet the four-storey, high-density scheme achieves the same density as the neighboring 15storey blocks, but with a sense of local vernacular architecture.
The houses are built from environmentally sound and healthy materials, and each has a winter
garden as a focal point. It has vetted materials throughout – based on Baubiologie principles.
The majority of the construction is of brick (lower walls and floors) and all finishes are of lowemission materials (lime plaster, organic paints, natural timber-board floor finish, etc.).
The landscape strategy is particularly impressive. The use of porous surfaces and the creative
use of water within courtyards means that trees, bushes, flowers, vegetables and a thriving local
composting initiative has built up over 20 years to provide a rich backdrop to the housing. There
is 100% pedestrianization of the whole project interior, with cars kept strictly to the periphery.
Local initiatives such as a local cooperatively owned shop, a café, small offices and a nursery
school have thrived. This project is notable for the fact that it delivered a relatively high-density
development with a very human scale, without resorting to the tower block layout of the
neighboring housing.

Figure 46.Schafbrühl, Nr. Tübingen
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6.9.

Growth

Towns most commonly have developed at crossroads – transport nodes – where a significant
building such as a church would be sited. The ancient Egyptian hieroglyph of a city is a crossed
circle. Typically, the quadrants created between meeting routes develop their own identities and
a circular route completes the sense of a distinct town. In most contemporary cities there is a
core that then extends and sprawls until an outer ring road becomes necessary. Expansion has
generally occurred along transport and utility service lines. Less than 1% of the building stock is
renewed each year. Change occurs as a combination of, predominantly, evolution in a subtle
manner and, to a lesser extent, but more dramatically, large-scale intervention. An aspect of the
former is the intensification of activities in the outer ring of the American-style, car-based ‘edge
city’ that in time could create the basis for an efficient perimeter public transport network and a
pedestrianized core. Projects such as that in
Hasselt, Belgium and Curitiba, Brazil are actively pursuing such models.
Density and compactness of cities proves to be a rich seam for debate and discussion. There
are clearly no absolutes, although the 5 km radius is a recurrent theme in planning
development. The 1990s saw the start of a move away from sprawl and back to densification,
which offers benefits of supporting mixed-use, public transport and shared energy systems.

The 5 km radius:
• Can be walked in under an hour
• Is a comfortable bike ride
• Can be covered by trams and buses at 20 km/h in 15 minutes
• Any part of a 10-km-wide city can be reached in half an hour
• A city of 225 000 is enclosed within a 10 km diameter at a density of 30 p/ha
• This number is also used for the energy-efficient city.
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6.10.

Transport

The two major issues relating to the car and the city are pollution and congestion. A strict
program of fixes – both technical (efficiency, fuel economy, alternative fuels) and non-technical
(a shift of freight and people to alternatives, reductions in speed, engine size and journey
length) – could readily produce between 20% and 50% CO2 reductions over a 10-year period,
and improvements in health and efficiency. However, currently we still have a projected rapid
growth in car ownership, with only marginal technical and non-technical improvements.
Victorian cities were compact and had mixed uses, but became separated (especially homes
from workplaces) in the interests of public health. The railways and the car allowed for greater
dispersal and separation accelerated.
In the 1890s, Sitte wrote that horse-drawn vehicles were taking the dominant role in the
arrangement of streets and plazas, in laying out new towns and regularizing old ones. In the
1930s, Mumford held that cars and electricity were the drivers in rapid de-concentration of cities.
Average travel speeds in urban environments fell rapidly through the latter part of the twentieth
century – in central London from 21 km/h in 1972 to 18 km/h in 1990 – less than the speed of a
horse-drawn carriage or bicycle.
Sustainable solutions will involve the redesign of cities so that walking and cycling are feasible
and enjoyable, and where high quality public transport satisfies the bulk of journeys (in particular
regular journeys) not carried out by bicycle or on foot.

6.11.

Climate

Most buildings and cities up to the beginning of the twentieth century evolved in a manner
responsive to climate and were geometrically efficient. Traditional cold climate settlements avoid
windy hilltops or cold valleys, where there is an energy and comfort penalty, and vice versa in
warm climates. Traditionally buildings were responsive to climate - protecting from sun or wind
where necessary and opening up to sun where this was a benefit. Solar gain or shade,
courtyards and openings, trees and shrubs were all commonly used to aid a favorable
microclimate.
Airflow was important. Streets perpendicular to rivers encouraged catabatic flow of airborne
pollutants into river valleys. Much of this has been lost in the development of space and
buildings that are independent of microclimate and increasingly reliant on artificial energy inputs.
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Cities have a high proportion of surfaces with high solar absorbance – asphalt, tiles and
concrete all retain solar heat.

Figure 47.Global climate regulation

Greenhouse gases trap heat and this is accentuated in cities, where pollution concentrations
are greater. Energy generation creates waste heat – cars, people, fans and lights – and heat
extraction from buildings and cars equivalent to 1–10% of solar heat. All this contributes to the
creation of urban heat islands.
The implications for building design are enormous. Urban buildings, sealed and mechanically
serviced to avoid air and noise pollution, fight an increasingly warm environment largely
generated by their own inefficiencies. We must start taking design in another direction.

6.12.

Landscape

There is growing understanding and respect for the potential of well-considered urban
landscape. Often seen as mere amenity and add-on, it has the ability to fulfill very practical
purposes and to add quality. It can toughen and soften, shelter and screen, lighten and clean.
It can support cultural, leisure, practical and commercial activity, provide delight, aid external
comfort and contribute to enhancing biodiversity. Increasingly, the landscape in urban
environments – once segregated to the edges of individual buildings – is being joined up. This
results, in part, from the converging drives to pedestrianization and soft landscape. It provides
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real opportunity for integrated SuDS strategies and wildlife corridors – all of which can enhance
the experience of moving through the city.

6.13.

The more sustainable city

• Maintenance of healthy neighborhoods and communities
• Full involvement of all stakeholders in development issues
• Safe local environments for exercise and meeting
• Mixed-use development
• Presumption for keeping existing buildings
• A bio-diverse rich habitat
• Super-efficient, diverse, integrated transport system
• Design for external comfort
• Reclaim, reuse and recycling of resources and nutrients
• Safe, clean water and drainage infrastructure
• Resourcing of local, non-toxic, natural, low-embodied-energy materials
• Water conservation, capture and storage, and efficient treatment
• Energy-efficient form
• Energy capture and storage
• Radical reduction in power requirements
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• Radical reduction in energy consumption of appliances
• Super-efficient energy systems (mixed use, diverse, CHP and district heating)
• Rapid move to carbon neutrality and renewable fuels.

The Green City of Tomorrow, Malmö, Sweden
City of Malmo, 2001

Vastra Hamnen is a harbor industrial area consisting of open ground with sparse vegetation. It
is being redeveloped as a city district with dwellings, shops and offices in a process that
involves major reclamation. The aim is for the district to be an international flagship of
environmentally sound dense urban development.
The first phase, Bo01, was completed in late 2001. It includes 100% renewable energy supply,
quality targets on building performance, a site-wide waste management strategy and clean
transport. A special focus was placed on the ecological value of the site and this has generated
many attractive landscape designs.
• Quality program. Good and varied buildings provided by a diverse range of architects with
provision for social interaction and functionality as the underpinning element. All the houses are
built to pre-agreed standards for building performance, including materials that exclude
dangerous substances and good energy efficiency.
• 100% renewable energy, from sun, wind, water and biogas from local refuge. A minor part is
played by photovoltaic. Much of the heating is supplied from aquifers and solar collectors. The
network exchanges energy with the city grid and is in net balance.
• Waste treatment. Collecting stations for recyclable goods are placed throughout.
Organic waste, including sewage, goes to the biogas plant, where it generates fuel for cars or is
put into the gas grid. The remaining waste is burned for heat.
• Rainwater management. Run-off is that element of the rain that does not evaporate or seep
into the ground and so has to be managed. The intention at Bo01 was to have minimum ground
compaction to facilitate ground seepage alongside landscaping – sedum roofs and a network of
ponds in courtyards and squares slow down the run-off and reduce the flow into drains.
The remainder flows to open canals and thence to the existing open water.
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• Biodiversity. The aim is to create a diverse range of natural life with parks and green spaces.
The area, which is a breeding ground for avocets, little terns and common terns, has an
ecologist working with the builders, landscape architects and other contractors. The aim is for
the ecologist to have a long-term educational role in the community.
• Green space. A green space factor is used to integrate the design of the buildings with the
natural environment. The building contractors are required to compensate the developed areas
by providing green spaces such as plant beds, foliage on walls, green roofs, ponds, trees and
bushes. Surfaces are quantified (0) for hard surfaces on roofs and courtyards, 0.8 green roofs.
• Green points are given to elements that benefit biodiversity – bird nesting boxes, bat boxes,
natural areas. The contractors are allowed to choose from a range of items to achieve a
minimum of 10 points.
• Traffic. The area is planned around high quality cycle ways and footpaths to make these
attractive for short journeys, with an integrated public bus service planned. A mobility office
provides information on transport. Sweden’s public transport runs on green fuels, car pools have
electric- and gas-powered vehicles, and maintenance vehicles are planned to be electrically
powered.
• IT and environment. The area is supplied with cable connections, a local web-TV is planned
and there is the facility to monitor resource use in the houses.

Figure 48.The Green City of Tomorrow, Malmo, Sweden
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7. EXAMPLES FROM KOSOVA
We are tempted today to go further… to state that the understanding of architectural and urban
forms is as legitimate and effective a means of understanding a society as any other. The reality
of the built environment sometimes brutally informs us of the operating ideologies, the economic
conditions and the social relations.
This is not the case in the discourse. The reality of the built environment also allows us to
capture the discrepancy between talking about and acting on the reality. Which architect’s,
planner’s or politician’s text does not declare its extreme sensitivity to the wellbeing of the city’s
inhabitants, but in practice . . .?
The choice of examples (the definition of the corpus) finally requires some commentary.
The chosen period – from Haussmann to Le Corbusier – strongly indicates a succession of
changes without precedent in urban history.
In order to capture these changes, the proposed itinerary implies a degree of arbitrary choice,
due to our interests and to the material we had at our disposal at that time.
Even if this study deals with historical facts – how could one have an interest in the city and not
play about a little with history?
This piece of work is not the product of a historian. It does not have either the pretences or the
methods. It mixes architectural knowledge, awareness of context and direct observation in order
to bring about some reflection (which, then, of course, takes you back to history) while raising
questions over our capacity today to design the city.
Questions, that even if the context has changed in twenty years, is still current today.

***
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7.1.

Example 1
Student campus in Prishtina (Sunny Hill Zone)

Student campus in Prishtina is transformed in the way of functioning. Upgraded building in the
aspect of working and existing. Old enough but reconstructed and prepared for a new way of
standing. New installed photovoltaic system, in public buildings and a new way of using energy
gives better results about cost issues and also effective lifestyle.
The complex is composed by old buildings and one new building which was finished in 2009
and from the beginning was projected to be a sustainable building. It is a typical example of
modern passive solar design.
The building rooms and classrooms are planned to provide a lot of natural daylight and
sunlight. A long, narrow-plan building has a big number of double-glazed windows deriving
maximum benefit from solar gain. The heavyweight structural mass – concrete floors and
ceilings – was intended to balance out fluctuations in heat demand, which was first reduced by
high levels of insulation and low ventilation rates.
The walls are made from one leave of 250 mm-thick masonry and are highly insulated.
Covered roof has a U-value of 0.09W/m2K and above it are installed photovoltaic panels.
The new building is positioned on height 635 m above sea level.
The old buildings facades are insulated and colored also. They are reconstructed and also
covered with the same system as the new building, so the all complex is transformed.

Figure 49.Student Campus, Prishtina (New building)
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Figure 50.Student Campus, Prishtina (New building)

Figure 51.Student Campus, Prishtina (Old buildings)
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Figure 52.Student Campus, Prishtina (Old buildings)

Figure 53.Student Campus, Prishtina (Old building)
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7.2.

Example 2
Private house - Prishtina

The private house in Prishtina periphery, built in 2008.
The walls are made from 200 mm masonry block and are highly insulated. All rooms are not
oriented in the way they had to be, but the double-glazed windows and thick layer of insulation
which covers house envelope help a lot. Solar panels are used for heating system.

Figure 54.Private house - Prishtina

Figure 55.Private house - Prishtina
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7.3.

Example 3
Private house - Prishtina

The private house in Prishtina periphery, built in 2007.
The walls are made from 250 mm masonry block and are highly insulated. The rooms and
panels are oriented in south façade and this helps to provide a lot of sunlight and daylight.
The roof is also highly insulated with a thick layer of insulation (U=0,13 W/m²K) because it is
used roof and almost all sleeping rooms are there.
Hot water for the building is provided by a bank of solar collectors connected to a 2000-litre
super-insulated water storage tank.
The house has concrete ceilings and plastered surfaces.

Figure 56.Private house - Prishtina

Figure 57.Private house - Prishtina
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7.4.

Example 4
Private house - Prishtina

The private house in Prishtina periphery, built in 2009.
The walls are made from 250 mm masonry block and are highly insulated. The roof is highly
insulated with a thick layer of insulation because it is flat and green roof.
Hot water for the building is provided by a bank of solar collectors connected to a 2000-litre
super-insulated water storage tank.
The house has concrete ceilings and plastered surfaces.

Figure 58.Private house - Prishtina

Figure 59.Private house - Prishtina
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7.5.

Example 5
Private house - Prishtina

The private house in Prishtina periphery, built in 2007.
The walls are made from 250 mm masonry block and are highly insulated. The roof is highly
insulated with a thick layer of insulation.
Solar panels are used for heating and also for hot water. The house has concrete ceilings and
plastered surfaces.

Figure 60.Private house - Prishtina

Figure 61.Private house - Prishtina
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8. CONCLUSION

The road that Kosovo has to take for better life in general is difficult enough, so it will be better
to make it easier with applying global regulations for some things that it is possible to be done
earlier it is possible.
Applying the measures mentioned through all this chapters is not difficult as it seems.
What if architects thought of ‘green’ as a building material, an integral material to be thought of
throughout the design process or even as the basis for it?
This visionary community design wraps green into every layer, aspect and dimension of the
design to the point where sustainability runs through the final project like an endless mobius
strip, completely interwoven with the rest of the architecture on the site.
A sustainable building, or green building is an outcome of a design philosophy which focuses on
increasing the efficiency of resource use — energy, water, and materials — while reducing
building impacts on human health and the environment during the building's lifecycle, through
better environment design, construction, operation, maintenance and removal.
Green building and sustainability is a concept idea incorporating a wide spectrum of solutions
and best-practices.
This is the way of how can our country can go forward. Government should contribute in these
kinds of concepts, instead of old and non-practical way of planning cities and municipalities.
Experts involved, knowledge applied is the formula of success.
The measures for more sustainable country should be as follow:
•

Creating an environmental strategy

•

Inputting to real estate strategy

•

Communicating a commitment to environmental and building improvement

•

Creating performance targets

•

Environmental and building improvement plans

•

Performance assessment and measurement

109

•

Life cycle assessments

•

Acquisition and disposal of buildings

•

Supplier management

•

Information systems and data population

•

Compliance with regulations

•

Team and personal objectives

…and the vision should be clear…
SUSTAINABILITY – THE WAY OF LIVING!
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